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Yuureab xumun Ilupoxas 3os BiaagumupoBHa

Ilpozpamma pazpabomana 6 coomeemcmeuu @1 0C 000

¢ yuemom OCHOBHOW 00pa30BaTEIbHOW MpOrpaMMbl OCHOBHOT'O OOIIEro oOpa3oBaHUs
MBOY COLI Ne 17, npumepHOii OCHOBHOM 00pa30oBaTEIbHON MpOrpaMMbl OCHOBHOTO
obmiero obpazoBanus ( ogoOpeHa peuieHueM ¢eaepaibHOTO YUeOHO-METOANUYECKOTO
o0benuuenus ot 08.04.2015, mpotokon Nel/15 (B pemakumu npotokosia Ne 1/20 ot
04.02.2020)), nporpammbel O.C. T'abpuensna, M.I'. Octpoymora, C.A. CnankoBa
«Xumus. Paboune mporpammel. [Ipenmernas munusa yueonukos O.C. ['abpuensina §8-9
kiaccel», M: «IIpocemenue», 2019 roa. IIporpammsl Bociutanuss MBOY COIII Ne
17 , na ocnoBanuu [IpumepHOl mMporpamMMbl BOCIHTAHHS, OJOOPEHHOW pelIeHUEM
dbenepaabHOrO y4eOHO-METOIMUYECKOTO OOBEIMHEHUS 110 o0ImeMy 00pa30BaHMIO,
npotokoa oT 2.06.2020 r. Ne 2/20.

¢ yuemom YMK O.C. Tabpuensa , U.I. Octpoymos, C.A. CrankoB. Xwummus. 8
kiacc. — M.: «IIpocBenieruey, 2019-2020,

O.C. T'aopuensa , U.I'. OcrpoymoB, C.A. CnankoB. Xwumusa. 9 kmacc. — M.:
«[Ipoceentenuney, 2019-2020




1.Ilnannpyemble pe3yIbTAThl OCBOCHHA Y4eOHOI0 NMpeamMeTa.

JIn4HOCTHBIE Pe3yJIbTAThI

JIM9HOCTHBIE PE3yJIbTATHl OCBOSHUS MTPOrPAMMbI OCHOBHOT'O 00IIIETr0 00pa3oBaHus JOCTUTAOTCS B
xoJie oOydeHHs XUMHUHU B €IUHCTBE Y4eOHOW M BOCHHUTATEIbHOU HesTeNbHOCTH OpraHuzanuu B CO
OTBETCTBUU C TPATUIMOHHBIMH POCCUMCKUMU COLIMOKYJBTYPHBIMU U JIyXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSMHU, MPUHATHIMUA B OOLIECTBE MPaBWJIaMU U HOPMAaMHU MOBEACHHUSA, U CIIOCOOCTBYIOT Mpolieccam
CaMOIIO3HaHUs1, CAMOPA3BUTHUS U COLMATM3AINH 00YyYarOIIUXCsl.

JIM9HOCTHBIE Pe3yIbTATHI OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHCJIC B YACTH:
1. IaTpuOTHYeCKOr0 BOCIIUTAHUS
1) HEHHOCTHOTO OTHOIICHHUS! K OTE€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUYECKOMY U HAYYHOMY HACIEAUIO,
MOHMMAHUS 3HAYEHMs] XUMHYECKON HAyKu B >KM3HH COBPEMEHHOro OOIIecTBa, CIIOCOOHOCTH BIAJETh
JIOCTOBEPHON HH(pOpMANHMEl O TMEepPEelIOBBIX TOCTIKEHUSX W OTKPBITUSX MHPOBOM U OTCUECTBEHHOM
XUMUH, 3aMHTEPECOBAHHOCTH B HayUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBa;
2. I'paIaHCKOr0 BOCTIUTAHUSA
2) MPECTaBICHUS] O COLHUAIBHBIX HOpPMax M TMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHH B KOJUICKTHBE,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATEIHHOCTH MPHU BBIMOJHCHHH yYeOHBIX, IO3HABATEIHLHBIX
3a/1a4, BBIMIOJIHEHUH XHUMHUYECKUX OKCIEPHUMEHTOB, CO3JaHHHM YYEOHBIX TPOEKTOB, CTPEMIICHUS K
B3aUMOTIOHMMAHUIO ¥ B3aUMOIIOMOIIM B MPOIECCE ITON yUeOHOM eATeIbHOCTH; TOTOBHOCTH OIICHUBATH
CBOE NOBEJACHUE U MOCTYIKH CBOUX TOBApHILEH C MO3ULIMM HPABCTBEHHBIX U IPABOBBIX HOPM C YU4ETOM
OCO3HaHUS MTOCIIEICTBUM OCTYIIKOB;
3.lyxoBHOe U HPABCTBEHHOE BOCIIUTAHHE /IeTeil HA OCHOBE POCCHIICKMX TPAAUIIMOHHBIX LIEHHOCTE.
3) OCBOEHHOCTH COLMAIBHBIX HOPM, ITPABHJI MIOBEACHUS, pOJicH U (POPM COIHATILHON KH3HH B TPYIIaX U
coo01ecTBax. YyacTHe B IIKOJILHOM CaMOYIPaBICHUHU U OOIIECTBEHHON KU3HU B MpeJiesiax BO3PACTHBIX
KOMIIETCHIIMM C Y4Ye€TOM PErHOHAJbHBIX, ATHOKYJIBTYPHBIX, COIHUAIBHBIX W OSKOHOMHUYECKHUX
0COOEHHOCTEH.

4 IlpuoOienue AeTei K KyJIbTypHOMY Hacieanio (JcTeTH4eckoe BOCIUTAHNE)

5.1leHHOCTH HAYYHOTO MO3HAHUSA

4) MHUpPOBO33PEHYECKUX TMPEJICTABICHUNA O BEIIECTBE U XHUMHYECKOMW pEaKlUHh, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABJISIOIIMX OCHOBY JUIS TIOHHMMaHHMS CYITHOCTH HAayYHOH
KapTUHBI MHpPa, HpCILCTaBHCHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX pa3BUTUA HNPHUPOAbI, B3aUMOCBA3AX
YeJIoBeKa ¢ MPUPOAHOM cpesloi, O poJii XUMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

5) IMO3HAaBATCJIbHBIX MOTHBOB, HAIIPABJICHHBIX HAa IMOJYYCHHEC HOBBIX 3HAHUH 110 XUMHH, HCO6XOI[I/IMI)IX
JU1s1 00BSICHEHUSI HAaOJIFOTaeMBIX MTPOIIECCOB U SBJICHUH;

6) mo3HaBaTeNbHON M MH()OPMAIIMOHHON KYJIBTYpBI, B TOM YHCIIEHABBIKOB CAMOCTOSITEIIBHON PabOTHI C
y4eOHBIMH  TEKCTaMH, CIPABOYHOW JIUTEPATypod, JOCTYIIHBIMH TEXHHYECKUMH  CPEICTBAMH
WH()OPMAIIMOHHBIX TEXHOJIOTHIA;

7) uHTepeca K OOyuYeHMIO W TIO3HAHHWIO, JIHOOO3HATENLHOCTH, TOTOBHOCTH M CHOCOOHOCTH K
camMo00pa30BaHMIO, HCCIIENOBATEIBCKON NIEATEITFHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPAaBICHHOCTH H
YPOBHS 00y4€HHUsI B JabHEHIIIEM;

6. @opMupOBaHHS KYJbTYPbI 310POBbA

8) OCO3HAaHUS LIEHHOCTH >XU3HHW, OTBETCTBEHHOIO OTHOILIEHHS K CBOEMY 3/I0pPOBbIO, YCTAaHOBKHM Ha
3/10pOBbII 00pa3 >KU3HHM, OCO3HAHUS MOCIEICTBUNH M HENPUSTHUS BPEIHBIX MPUBBIYEK (YMOTpeOIeHUS
QJIKOT0JIs1, HAPKOTUKOB, KypeHHs), HEOOXOAMMOCTH COOJIOACHUS MpaBMl 0€30MaCHOCTH MPH 0O0paIleHuU
C XUMHUYCCKUMU BE€UICCTBAMU B 6BITy n peaJ'IBHOfI KHU3HU,

7. TpyanoBoro BocnuTaHust

9) KOMMYHUKAaTHBHOH KOMIIETCHTHOCTH B OOIIECTBEHHO IIOJIC3HOM, Y4YEOHO-HMCCIIEI0BATEIBCKOM,
TBOPYECKOI U APYTrUX BUAAX JIEATEIBHOCTH; MHTEpEca K MPaKTHUECKOMY U3YUEHHUIO podeccuit u

TpyAa pPa3IMYHOTO pOJa, B TOM YHCJIEC HA OCHOBE TNPUMEHCHHUS NPEAMETHBIX 3HAHWUU I0 XUMHH,
OCO3HAHHOTO BHIOOpa MHIMBHIYAILHON TPAGKTOPUHU MPOAOJDKEHHSI 00pa30BaHUs C yYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOLIECTBEHHBIX UHTEPECOB U MOTPEOHOCTENH;

8.9K0JI0rn4ecKoro BOCIMTAHUS



10) sxosmoruuecky 1enecoodpazHOro OTHOUICHUS K MPUPOJIe KaK UCTOYHHUKY KU3HU Ha 3emiie, OCHOBE €€
CYLIECTBOBaHMs, MOHMMAHUS LIEHHOCTH 3/0pOBOrO M 0O€30I1aCHOro obOpa3a *HU3HH, OTBETCTBEHHOI'O
OTHOWIEHUSI K COOCTBEHHOMY (HU3MUYECKOMY M TCHUXHYECKOMY 30POBBIO, OCO3HAHHS ILIEHHOCTH
coOuIro/IeHHsI paBuJl O€30MaCHOrO MOBEAECHUS NpU paboTe ¢ BEIIECTBAMH, a TAKXKE B CUTyalHsX, YIpo
JKAFOUIUX 3/I0POBBIO U KU3HHU JIFOJEH;

11) cnocoOHOCTH NPUMEHATh 3HAHUS, IOJIy4daeMble NPU H3YYEHUU XHMMUH, IJI pelleHHs 3ajad,
CBA3AHHBIX C OKpYXKalolled IPUPOJHOM CPEAOMW, IOBBIIICHUS YPOBHS 3KOJIOTMYECKOM KYyJbTYpHI,
OCO3HaHMsI IIOOAJIBHOIO XapakTepa HKOJOTMYECKUX MpoOsieM M IMyTeH MX pelleHUs MOCPEICTBOM
METOJI0B XUMUU;

12) 5x0510rn4ecKoro MbIIJIEHNs, YMEHUSI PYKOBOACTBOBATbCS UM B I103HABATEIbHON, KOMMYHHUKATUBHON
U COLIMAJIBHOM ITPaKTHUKE.

MertanpeaMeTrHbie pe3yJbTaThl

MeTtanpenmeTHble pe3yJIbTaTbl OCBOEHUS 00pa30BaTEIbHON POrPaMMBbI 110 XMMHUH OTPaXKartoT OBJIAZICHUE
YHHUBEPCAJIbHBIMU [103HA BaTCJIbHBIMU JCHCTBUSAMU, B TOM YHCIIE:

bazosvimu nocuueckumu oeticmeusamu

1) ymMeHueM UCrosb30BaTh NPUEMBI JJOTMUECKOTO MBIIIUIEHUS IPU OCBOEHUM 3HAHUN: PACKPbIBATh CMBICI
XUMHUUYECKHUX MOHATUH (BbI IEJATh UX XapaKTepHbIE IPU3HAKU, YCTAHABINBATH B3aUMOCBS3b C JPYIMMHU
HOHATUSAMM), HUCIOJIb30BaTh MOHATUS A OOBACHEHUS OTICIBHBIX (AKTOB M SIBICHUH; BBIOMpATh
OCHOBAHMS W KpPUTEPUH s KIAaCCH(PUKAMH XUMHUYECKUX BEIIECTB M XHMHYECKHX pEaKluii;
yCTaHaBJIMBATh IMPUYMHHO-CIEICTBEHHBIE CBS3M MEXAY OOBEKTaMH H3yY€HHs; CTPOMUTH JIOTMYECKUE
paccyxaeHus (MHIyKTUBHBIE, e yKTUBHBIE, 110 aHAJIOTHH); A€IaTh BBIBObBI U 3aKJIIOYCHHUS;

2) yMEHMEM NPUMEHSTh B NPOLECCEe NMO3HAHUS CUMBOJMYECKHE (3HAKOBBIE) MOJEIH, UCIOJIb3yEMbIE B
XUMHH, IPeoOpa30BbIBaTh LIMPOKO MPUMEHIEMbIE B XUMUHM MOJIETIbHBIE MPEACTABICHUS — XUMUYECKUI
3HaK (CHMBOJI 3JIEMEHTA), XUMHUUYecKas (opMyJsia U ypaBHEHHE XUMHUECKOW peakly — MpU PELIeHUn
y4eOHO-TIO3HABATENbHBIX  337ady; C YYETOM 3TUX MOJENbHBIX IPEICTAaBICHUM BBISIBIATH U
XapaKTepu30BaTh CYIIECTBCHHbIE IPU3HAKA H3Yy4aeMbIX OOBEKTOB — XHMHYECKUX BEILECTB U
XUMHYECKUX PEAKIIUN;

baszosvimu uccnedosamenvckumu devicmeuamu

3) yMeHueM HCIIOJIb30BaTh IOCTABJIEHHBIE BOMNPOCHl B Kaue€CTBE MHCTPYMEHTA IO3HAHMS, a TaKXKe B
Ka4ecTBE OCHOBBI JUIsl JOPMUPOBAHUS TUIIOTE3bI 110 IPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBbIX CYXICHUM;
4) npuoOpeTeHre onbITa MO IIAHUPOBAHUIO, OPTaHU3ALUN U IPOBEIECHUIO YUEHUYECKUX IKCIIEPUMEHTOB:
yMeHue HaOdrofaTh 3a XOJOM IpoIlecca, CaMOCTOSTEIbHO MPOTHO3UPOBATh €ro pe3yibTar,
¢dopMynnpoBaTh 0000IIEHUS M BBIBOABI IO pe3yJbTaTaM IPOBEIEH HOTO ONBITA, MCCIEAOBAHUSA,
COCTaBJIATh OTYET O MPOJIETAHHOM padoTe;

Pabomoii ¢ ungpopmayueti

5) yMmeHueM BbIOMpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIMIO PA3IMUHBIX BUIOB U (OpM
IPEJICTaBICHUSI, TIOJy4YaeMyl0 U3 Pa3HbIX UCTOYHHMKOB (HAyYHO-TIONMYJIIpHAsl JUTepaTypa XUMHUYECKOTO
coJiepKaHus, CipaBOYHbIE TocoOusl, pecypcsl IHTepHeTa);

6) yMEHHEM NpPUMEHATh pa3IUYHbIe METOJbl M 3alpochl NIpU TMOUCKE M oTOope HHpOpMaLuu U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJIsI BBIMOJHEHUS Y4eOHBIX M TI03HABaTEJIbHBIX 3a7ay
OnpeAenéHHOr0 THUIA; NPUOOpEeTeHHEe OmbiTa B 00JIACTM  HCMOJNb30BaHUSA UHGPOPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUM, OBJIQJCHUE KYJbTYpOU aKTMBHOI'O HCIOJB30BAHUS Pa3IMYHBIX MOUCKO
BBIX CHCTEM,;

7) yMEHHMEM HCIIOJIb30BaTh U aHAJIM3UPOBATh B Mpolecce Y4eOHONW U MCCIIE0BAaTENIbCKOM NesTeTbHOCTH
MH(GOpPMALIMI0O O BIMSHUM IPOMBIIIEHHOCTH, CEIbCKOTO XO3SHCTBA W TPAHCHOpPTAa HA COCTOSIHHUE
OKpPY’KaIOIEeH IPUPOJIHOMN CPEIBI;

Yuusepcanvnvimu KOMMYHUKAMUSHLIMU 0EUCMEUAMU

8) ymeHueM 3ajiaBaTh BOMPOCHI (B XOJie JUAIOTa W/WIM AUCKYCCHM) TIO CYIIECTBY 00CYXIaeMOil TeMBI,
(bopMyIIHpOBaTh CBOM MPEAJIOKEHNUS OTHOCUTENIBHO BBIOJIHEHUS MTPEI0KEHHON 3a1auH;

9) mnpuoOpereHHE OMNbITa TNPE3EHTAlMHA PE3YJbTAaTOB BBINOJHEHUS XMMHUYECKOTO SKCIIEpUMEHTa
(J1abopaToOpHOTO OIBITA, JIAOOPATOPHOU PAOOTHI MO MCCIICTIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOCKTA);



10) 3aMHTEpecOBaHHOCTh B COBMECTHOM CO CBEPCTHHKAaMM I103HABATEIBbHOW M HCCIEIOBATEIbCKON
JIEATEIIFHOCTH NPU PEIICHUH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa OOIIMX HHTEPECOB M COTJIAco
BaHU MO3UIHIHA (00Cyk1eHHs, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI» U Jp.);

Vuusepcanvuvimu pecynisimueHuvimMu 0elucmeusmu

11) ymeHumeM CcaMOCTOSITEIBHO OIPEENATh LEIH JCSITeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATH,
KOHTPOJIUPOBATh M MpPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JESATEIBHOCTH, BHIOMpATh Hamboiee
3 PeKTHUBHBIE CITOCOOBI pelIeHUs] YIeOHBIX U MO3HABATENbHBIX 33/1a4, KOPPEKTHPOBATh MPEIOKEHHBII
QITOPUTM JCHCTBUI NpH BBHINOJHEHUH 3aJaHUK C YYETOM MOJTYyYEHHsS HOBBIX 3HAHMHA 00 M3y4aeMBIX
00BEKTaX — BEILLECTBAX U PEAKIUIX;

12) yMeHHEM HCIONB30BaTh ¥ aHATM3UPOBATh KOHTEKCTHI, ITPEIaracMbIe B YCIIOBHH 33/1aHHH.

IIpenmeTrHble pe3yabTaTbl 00y4eHHUs.
Buvinycknuk nayuumcs:
-XapaKkTeprU30BaThb OCHOBHBIE METO/IbI T03HAHMS: HAOII0ACHNE, U3MEPEHNE, SKCIIEPUMEHT;
- ONKCHIBATH CBOWCTBA TBEPHABIX, JKUAKHX, Ta3000pa3HBIX BEIIECTB, BBIIECNAS HX CYIIECCTBEHHBIC
IPU3HAKHU;
- pacKpbIBaTb CMbICI OCHOBHBIX XMMHUYECKUX MOHATUH «aTOM», «MOJEKYJa», «XUMHUUYECKUN 3JIEMEHTY,
«IIPOCTOE BELIECTBO», «CJIOKHOE BELIECTBO», «BAJIEHTHOCTb», «XUMHMUYECKas pPEaKLUs», HCIOJIb3Ys
3HAKOBYIO CUCTEMY XUMUM;
- PAacKphIBaTh CMBICI 3aKOHOB COXpPAaHEHHsS MacChl BELIECTB, IIOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHON TEOPUU;
- pa3In4aTh XUMUYECKUE U (PU3HUECKUE SABICHUS;
- Ha3bIBaTh XUMHUYECKUE IJIEMEHTHI;
- OIIPENIENSATh COCTaB BEILECTB 10 UX (popMyiiam;
- OIpeAeNsATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHUSX;
- ONIPENIENATh THUIl XMMUYECKUX peaKIuii;
Ha3bIBaTh MPU3HAKHU U YCIIOBUS NIPOTEKAHUS XUMUYECKUX PEaKLIUi;
BBISBIIATh NPHU3HAKH, CBUIETEIILCTBYIOLIME O MPOTEKAaHMHM XMMHYECKOM pPEakLUu NP BbINOIHEHUH
XMMHYECKOT'O OIIbITA;
- COCTaBJIATh ()OPMYJIbl OMHAPHBIX COEANHEHHUI;
- COCTaBJISATh YPABHEHUSI XUMUUECKUX PEAKIIMIA;
- coOmo1aTh npaBuiia 0e30macHoi paboThI IPU MPOBEIEHUH OIBITOB;
- [10JIb30BAThCs TAOOPATOPHBIM 000PYI0BAaHUEM U MTOCY/I0M;
- BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BELLIECTB;
- BBIYHCIISITH MAaCCOBYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTA 110 (JOopMYyJie COETUHEHUS;
- BBIYMCIIATH KOJIMYECTBO, 0OBEM WJIM MAaccy BEIIECTBA MO KOJIMYECTBY, 00bEMY, MAacce peareHTOB WM
IPOJYKTOB PEaKIUH;
- XapaKkTepu30BaTh (PU3NYECKHE U XUMHUECKUE CBOMCTBA MPOCTHIX BEIECTB: KUCIOPOa U BOJIOPO/IA;
- [10JIy4aTh, COOUPATH KUCIOPOJ U BOJIOPOS;
- pacno3HaBaTh ONBITHBIM ITyTE€M ra3000pa3HbIe BEIIECTBA: KUCIOPOI, BOAOPOL;
- pacKpbIBaTh CMBICT 3aKOHa ABOTaipo;
- PaCKpBIBaTh CMBICI TIOHATHH «TEII0BOM 3 (PEeKT peakium», «MOJSPHBIA 00beM»;
- XapaKTepu30BaTh PU3NYECKUE U XUMUUECKHE CBONCTBA BO/JIbI;
- PacKpbIBaTh CMBICH ITIOHATHUS «PacTBOPY;
- BBIYHCIISITH MAaCCOBYIO JIOJII0 PACTBOPEHHOT'O BEIIECTBA B PACTBOPE;
- IPUTOTOBIIATH PACTBOPHI C ONPEAEIEHHON MacCOBOM J10JIEN paCTBOPEHHOTO BEILIECTBA;
- Ha3bIBaTh COEMHEHMS U3yUYEHHBIX KJIACCOB HEOPTaHUYECKUX BEIECTB;
- XapaKTepu30BaTh (PU3NUECKUE U XUMUUECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX BEIECTB:
OKCHOB, KHCJIOT, OCHOBaHHI, COJICH;
- ONIPENENIATH IPUHAJIEKHOCTD BEILIECTB K ONPEACIEHHOMY KJIacCy COSIUHEHMI;
- COCTaBIIATH (POPMYJIBI HEOPTaHUYECKUX COEIMHEHUHN U3yUEHHBIX KIacCOB;
- MPOBOJUTH OMBITHI, MOJATBEPKIAIOLUINE XUMUYECKUE CBOMCTBA M3YUYEHHBIX KJIACCOB HEOPraHMYECKHUX
BEIIIECTB;



- pacno3HaBaTh OIMBITHBIM ITYTEM PACTBOPHI KUCIIOT U IIEJTI0UEH 110 U3BMEHEHHUIO OKPACKU UHIUKATOPa;

- XapaKTepu30BaTh B3aUMOCBS3b MEXy KjacCaMHi HEOpraHMYEeCKUX COCIUHEHHI;

- packpsbiBaTh cMbIca [Iepuonudeckoro 3akona J[.M. Menzeneesa;

- OOBACHATHh (PU3UYECKUIA CMBICT aTOMHOTO (TIOPSIIKOBOTO) HOMEpPa XMMHYECKOTO JJIEMEHTa, HOMEPOB
IpYIIIBI ¥ Iepuoaa B nepuoauyeckon cucreme .M. Menneneesa;

- OOBSICHATH 3aKOHOMEPHOCTU M3MEHEHHS CTPOEHHUS aTOMOB, CBOMCTB 3JIEMEHTOB B IpejesiaX MallbIX
MEPUOJIOB U TJIABHBIX MOATPYIIIL,

- XapakTepHu30BaTb XUMHYECKHE AJIEMEHTHI (OT BOJOpOJA /A0 KalblMs) HA OCHOBE MX IOJIOKEHUS B
nepuoanueckoi cucreme J[.1. Menneneea u 0coOEHHOCTEN CTPOCHHS KX ATOMOB;

- COCTaBJISITb CXEMbl CTPOCHHUS aTroMOB IMepBbIX 20 »IeMEeHTOB mnepuoandeckord cucremsl J[.U.
Menneneena;

- PacKpbIBaTh CMBICH MOHATUIN: «XUMHUYECKAs! CBSI3bY», «IIIEKTPOOTPULIATEIHLHOCTDY;

- XapaKTepU30BaTh 3aBUCUMOCTh (DH3UYECKIX CBOMCTB BEIIESCTB OT THUIA KPUCTATUIMYECKOUN PEIICTKH,

- ONPENENATh BUJl XUMUYECKOM CBSI3U B HEOPTAHUYECKUX COCTUHEHUSX;

- M300pakaTh CXEMBI CTPOEHUS MOJIEKYJ BeHIeCTB, OOpa30BaHHBIX PA3HBIMH BHUIAMU XHUMHUYECKUX
CBs3€;

-co0Ir01aTh MHGOPMAITMOHHYIO TUTUEHY U TpaBuUiia HHPOPMAIIMOHHOW 0€30TIaCHOCTH

-pacKpbIBaTh CMBICHT TMOHITHH «HOH», «KATHOH», «AHUOHY», <OIEKTPOIUTHI», «HEIJIEKTPOIUTHIY,
«OIIEKTPOIUTHYECKAST JTUCCOIMALIUAS, «OKUCIUTENbY», «CTENEHb OKHUCICHUS» «BOCCTAHOBHUTEIDBY,
«OKHCIIEHUE», «BOCCTAHOBIICHUEY;

- ONpENEeNsATh CTENEeHb OKUCICHUS aTOMa JIEMEHTA B COCIMHEHUN;

-pacKpbIBaTh CMBICI TEOPUH IEKTPOIUTHUECKON TUCCOLMAIINH;

- COCTaBJIATh YPABHEHUS AIEKTPOJUTUYECKON JUCCOLMALIMM KUCIIOT, LIEJI0YEH, COIeH;

- 00BSACHATH CYIIHOCTD MPOLIECCa SMEKTPOIUTHUECKON AUCCOIMAIMY U PEAKIIH HOHHOTO 0OMEHa;

- COCTaBIISATh MOJIHBIC U COKPAIIICHHBIC HOHHBIC YPABHCHHSI PEaKIIMK OOMEHa;

- ONPEIENATh BO3MOXKXHOCTh MIPOTEKAHUS peaKInii HOHHOTO 00MEHa;

- MPOBOJIMTH PEAKIUH, MTOITBEPIKIAIOIINE KAYECTBEHHBIN COCTAB Pa3JIMUHbIX BEIIECTB;

- ONPEIENATh OKUCIUTENh U BOCCTAHOBUTEID;

- COCTaBJISITh YPABHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITUI;

- Ha3bIBaTh (aKTOPHI, BIUAIONINE HA CKOPOCTh XMMHUYECKOM peakiinu;

- KJIacCCU(UIIUPOBATH XUMHUYECKUE PEAKIIMH 10 PA3IUIHBIM IPU3HAKAM;

- XapaKTepU30BaATh B3aUMOCBS3b MEXKIY COCTAaBOM, CTPOEHUEM U CBOMCTBAMH HEMETAILIIOB;

- MPOBOJWTH ONBITHI O TOJYYECHHUIO, COOMPAHUI0 W U3YUYEHUI0O XUMHUYECKUX CBONCTB Ta3000pa3HBIX
BEILECTB: YIJIEKUCIIOrO ra3a, aMMHUaKa;

- pacro3HaBaTh OMBITHBIM MMYTEM ra3000pa3HbIe BEIIECTBA: YIJICKUCIBIM T'a3 1 aMMHAK; XapaKTepru30BaTh
B3aUMOCBSI3b MEXJy COCTAaBOM, CTPOCHHEM M CBOMCTBAMHU METAJIOB;

- Ha3bIBaTh OPraHUYECKHE BEIIECTBA MO UX (hopMylie: MeTaH, ITaH, TUJIEH, METaHOJI, YTAHOJ, TJIUIIEPHH,
YKCYCHasl KUCJIOTa, aMUHOYKCYCHAsl KUCJI0Ta, CTEAPUHOBAsK KMCIIOTA, OJIEMHOBAs KUCIIOTA, TIIH0K03a;

- OIIEHUBATh BIMSHUE XUMHYECKOTO 3arpsI3HEHUS OKPYKAIOIIEH Cpeibl Ha OPraHU3M YEJIOBEKa;

- TPaMOTHO 00paIaThCs C BEIIeCTBAMU B TIOBCETHEBHOM JKU3HU

- OTIPECIIATh BOZBMOXHOCTh TPOTEKAHUS PEAKIIM HEKOTOPBIX MPECTABUTEIEH OPraHWYECKUX BEIIECTB C
KHCIIOPOJIOM, BOJIOPOJIOM, METAJIJIAMHU, OCHOBAHHSIMU, T'aJIOT€HAMH.

Boinycknuk nonyuum 603moicHOCHb HAYUUMbCA:

-BBIJIBUTaTh U MPOBEPATH IKCIEPUMEHTAIBHO TUIOTE3bl O XUMUYECKUX CBOMCTBAX BEILIECTB HA OCHOBE UX
COCTaBa U CTPOEHUS, MX CIIOCOOHOCTH BCTyNaTh B XMMHYECKHE PEAKIIMH, O XapaKTepe M MPOJIYyKTax
pPa3MYHBIX XUMHMUYECKUX PEAKIUN; XapaKTepHU30BaTh BEIIECTBA IO COCTaBY, CTPOCHUIO M CBOWCTBAM,
yCTaHABIWBATh MPUYNHHO-CIICJICTBEHHBIE CBSA3U MEXKTY JaHHBIMH XapaKTepHUCTUKAMU BEIIECTBA;

- COCTaBJISITh MOJICKYJISIPHBIE U TIOJIHBIE HMOHHBIE YPABHEHUS IO COKPAILEHHBIM HOHHBIM YPABHEHUSIM;

- TPOTHO3UPOBATh CIOCOOHOCTH BEIIECTBA TMPOSIBIATh OKUCIUTEIBHBIE WM BOCCTAHOBUTEIHHBIE
CBOMCTBA C yUE€TOM CTENEHEN OKUCIEHHUS SJIEMEHTOB, BXOSIIUX B €T0 COCTAB;

- COCTaBIIATh YPaBHEHMsSI PEAKIMHA, COOTBETCTBYIOIIMX IOCIEAOBATEIILHOCTA  TpEBpaIeHUM
HEOPTraHWYECKHUX BEILIECTB Pa3IUYHBIX KJIACCOB;



- BBIABUIaTb W TMPOBCPATH OSKCICPUMCHTAJIBHO THUIIOTC3bI O PE3YJIbTAaTax BOSHCﬁCTBHH Pa3INYHBIX
(aKTOpOB Ha N3MEHEHNE CKOPOCTH XMMHUYECKON PeaKIny;

- HCIIOJIB30BaTh HpI/IOGpeTeHHBIe SHaHUA JI1 5KOJIOTMYCCKU I'paMOTHOI'O MOBCACHUA B Opr)KaIOH_Ieﬁ
cpene;

-HCII0JIB30BAaTh HpI/IO6peTeHHBIe KJIIFOYCBLIC KOMIICTCHIIMMA IIPU BBIIOJHCHUU IIPOCKTOB M yqe6H0-
MCCIIEIOBATEIbCKUX 3a/1a4 110 U3YYEHHIO CBOWCTB, CIIOCOOOB MOYYEHUS U pacTIO3HABAHUS BEIIECTB;

- 00BEKTHUBHO OLICHUBATh I/IH(bOpMaI_[I/IIO 0 BCHICCTBAX U XUMHUYCCKUX IMPOLECCAX;

- KPUTHUYECKH OTHOCHUTBCA K ICEBIOHAYYHOH MH(OpManuu, HeT0OpOCOBECTHON peKiIaMe B CPeICTBaxX
MaccoBOW MH(pOpPMALINH;

- 0CO3HaBaTh 3HAYEHHE TCOPETHUYECCKUX 3HAHUU 110 XMMHUU JUTA IPAKTHYECKOH JeATEIIbHOCTH YEI0BEKa;

- CO3aaBaTb MOACIIM U CXEMBbI JJId pCUICHUA y‘-IGGHBIX U ITIO3HABAaTCJIbHBIX 3a1a4,

-IOHUMATh HEOOXOIMMOCTh COOJIOAEHHS NpPEANUCAHUM, TpelaraéMblX B  HHCTPYKIUSAX —IIO
UCIIOJIb30BAaHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMHUU U JIP.

2. Conep:xkanue y4eOHOT0 MpeIMeTa.
8 kuacce

Tema 1. HauanbHble NOHATHA U 3aKOHBI XumMuu ( 21 1)

Tena u BemecTBa. CBONCTBA BemeCTB. DTATOHHBIE (PU3NUYECKHE CBOWCTBA BEIIECTB. MaTepuasl 1
MaTepuaioBeaeHue. Poilb XUMUU B KH3HU COBPEMEHHOTO oOmiecTBa. OTHOIIEHUE OOIIECTBA K XUMHUU:
xemomms 1 xemohoOusi.

Metonsl  u3yuenuss xumuu. HabOmonenue. OkcmnepuMmeHT. MogenupoBanue. Mogenu
MaTepHaJIbHbIE U 3HAKOBBIE WJIM CUMBOJIBHBIE.

I"a3p1. XKunkoctu. TBepable BeniecTBa. B3auMHble epexo/ibl MEXy arperaTHbIMU COCTOSTHUSIMU
BEICCTBA: BO3TOHKA (CyOnmmanmsi), JAecyOJiMManus, KOHACHCAUS W HWCIApeHHe, KPUCTALIU3AIUS U
IJIaBJICHUE.

®uznyeckue siBieHusd. YucTble BelecTBa U cMecu. I'oMoreHHble U reteporennbie cMecu. Cmecu
ra3oo0pasHbie, >Kuakue, TBepable. CrnocoObl pa3feneHus CcMeceil: MeperoHka, IUCTHILISAIuS,
OTCTanBaHWe, PHIBTPOBAHNE, KPUCTAJUIM3ALMS WU BhIapuBaHue. Xpomarorpadus. [Ipumenenne 3tux
croco60B B 1a00paTOPHOIl MPaKTUKE, HA TIPOM3BOJCTBE U B OBITY.

XuMHYecKkue 3JeMeHTbl. ATOMBI U MOJeKyJibl. [IpocTbie U cioKHbIE BellecTBa. AJJIOTPOIHS Ha
npuMepe kuciopoaa. OCHOBHBIE IOJIOKEHHsS aTOMHO-MOJEKYJsspHOro yueHus. HMonbl. BemecrBa
MOJIEKYJIIPHOTO Y HEMOJIEKYJISIPHOTO CTPOCHHS.

3HakMu (CHMMBOJIBI) XMMHUYECKHUX 3JeMEHTOB. MH(popmanus, KOTOPYI HECYT 3HAKM XUMHYECKHX
3JIEMEHTOB. OJTHUMOJIOTHS Ha3BaHUM HEKOTOPBIX XMUMHUYECKHX 3jeMeHTOB. [lepuogmueckas Tabiauna
XuMuyeckux onemeHToB JI.M. MeHaeneeBa: KOPOTKONEPUOIHBIM W JUIMHHOIIEPUOAHBIM BapHUaHTBHI.
[lepuoas! u rpynmnsl. ['naBHas u nodbouHas noarpynnsl, A 1 b rpynmsl., OTHOcHTeIbHAsI aTOMHAs Macca.

Xumnueckue ¢opmyisl. MHaekcsl u ko3 duimentsl. OTHOCHTENbHAs MOJEKYJspHas Macca.
MaccoBast 0711 XUMHUYECKOT0 3J€MEHTa B coeAuHeHuH. MHpopmaius, KOTOpyro HECyT XUMHUYECKHE
bopMyIbI.

Banentnocts. CTpyKTypHBIE (OPMYIIBI. XUMHUUYECKHE JIEMEHTHI C MOCTOSIHHOW M TIEPEeMEHHOU
BAJIGHTHOCThIO. BpIBOog QopMmynbl coeavHeHUss 1O BajleHTHOCTU. OrmpeseneHne BaJeHTHOCTH
XMMHYECKOTo 3jeMeHTa 1o ¢opmysie BemiectBa. CocTaBlieHMe Ha3BaHWW COEAMHEHUMN, COCTOSIIHUX W3
JBYX XMMHUYECKUX 3JIEMEHTOB, 110 BAJIECHTHOCTH. 3aKOH MOCTOSIHCTBA COCTABA BEILLIECTBA.

XuMmuueckue peakuuu. PeareHTel M NpOAYKTHl peakuuu. IIpu3HAaKM XMMHUYECKMX peakIui.
VYcnoBua MX NPOTEKaHUs M NpeKpalleHus. Peaknuu ropeHus. DK30TEpMUYECKHE M 3HIOTEPMHYECKHE
peakuuu.

3aKOH COXpaHEHHs MacChl BELIECTB. XUMHUYECKHE ypaBHEHHsA. COCTaBIEHHE XHUMHYECKHX
ypaBHeHu. HbOpMaIus, KOTOpyI0 HECET XUMHUYECKOE ypaBHEHUE.

Knaccugukaiuss XUMHUECKHUX pPEaKUUH M0 COCTaBy M YUCIY pPEareHTOB M IMPOIYKTOB. THIIBI
XUMHYECKMX peakuuil. Peakuuu coenuHeHUs, pa3joKeHUs, 3amelleHuss U obmeHa. Karamuzaropsl u
KaTaJus.

Pacuemmnuvie 3aoauu.



1. HaxoxieHrne OTHOCUTENFHOW MOJIEKYJISIPHON MacChl BEIIECTBA MO €T0 XUMUYECKOU (hopMmyIe.
2. Beruncnenue MaccoBO# JI07IM XUMHYECKOTO 3JIEMEHTA B BEIIECTBE I10 €ro (hopmyIe.
JdemMoncTpanuu.
. Konmnexuus matepuaos v U31eIui U3 HUX.
. Monenu ( mmapoctepkaeBbie 1 CTioapta bpurineda) pa3muuHbIX TPOCTHIX U CIIOXKHBIX BEIIIECTB.
. Monenu KpUCTaNINYECKUX PEIIETOK.
. Cobupanue npudopa AJis MOIydeHHUs ra3a ¥ MPoBepKa ero Ha FrepMETUYHOCTb.
. Bosronka cyxoro nbpaa, noja win HadTaauHa.
. ArperatHbl€ COCTOSIHHSI BOJIBI.
. Paznenenue 1ByxX HeCMEMIMBAIOIIMXCS )KUJIKOCTEH ¢ MOMOUIBIO ACTUTEIbHON BOPOHKH.
. Juctumnsatop u ero pabdora.
. YcraHoBKa 17151 GUIBTPOBAHHUS.
0. YcraHnoBka AJis BEIIApUBAHUS U €€ padoTa.
1. Konnekuust ObITOBBIX TPUOOPOB 17151 (PUITLTPOBAHUS BO3TyXa.
12. Mopenu aJoTpONHBIX MOAU(HUKAIMIA yrieposa.
13. ITopTpeThl XUMHUKOB.
14. Bapuantsl nepuoauueckoii cuctemsl Jl. . Menneneesa.
15. Anmapat Kumma.
16. Paznoxxenne 6mxpomara aMMOHHSL.
17. T'openue cepbl WM MarHus.
18. OnBITHL, WILTFOCTPUPYIOIINE 3aKOH COXPAHEHHS MacChl BELIECTB.
19. B3zaumopeiicTBHE CONSTHOM KUCIOTHI C IIMHKOM.
20. TToryuenue ruipoKCUaa MEIU U €T0 PA3NIOKEHHUE IPU HAarpeBaHUH.
JlaGopaTopHble ONBITHI.
Koutekuus CTEKIIIHHON XUMUYECKOU MOCYIbI.
Cobupanue npudopa ISl MOTy4YeHHsI ra3a U IPOBEpKa ero Ha TePMETHYHOCTb.
O3HakoMIIEHHE a MUHEpaJaMH, 00pa3yIOIIMMHU TPAHHUT.
[TpurotoBneHne reTepoOreHHO cMecH.
B3aumopeiicTBue pacTBOPOB XJIOpHUIA HATPUS C HUTPATOM cepedpa.
[Tomryyenue ruapoKcUIa MEIU U €r0 B3aUMOJICHCTBUE C KUCIOTOM.
BzaumopeiictBue MpaMopa ¢ KHUCJIOTOM U IOMYTHEHUE U3BECTKOBOM BO/IbI.
BzaumopenicTBue coapl ¢ KUCIOTOM.
. IIpoBepka 3aKoHa COXpaHEHMsI MAacChl BELIECTB HA MMPUMEPE IIET0YU U KUCIIOTHI.
10 Pa3znoxxenue nepekucu BoJ0poaa B IPUCYTCTBUM KaTaau3aTopa.
11.3amenieHue xene3oM MeIM B METHOM KYIIOpOCe.
12. 1o xakoii TemrnepaTypbl MOKHO HarpeTh BEIIECTBO.
13.M3mepeHue TeMiieparypbl KUIICHUS BOJIBI.
14.HaGmntoieHue 3a poCTOM KPUCTAIIIOB.
IIpakTyeckue padboTsbl.
1. TlpaBuna TeXxHMKH 0E€30MACHOCTH MpH paboTe B XUMHUecKoM kabunere. [Ipuembl obparienus c
mabopaTOpHBIM 000PYIOBAHUEM U HarpeBaTEILHBIMH MPUOOPAMH.
2. W3ydeHue CTpOeHUS MIIaMEHH.
3.  AHanm3 MOYBBI WM OYHCTKA TOBAPSHHOMN COJIH.
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TEMA 2
BaxkHeiilue npeacTaBUTe Il HeopraHmyeckux BeulecTB. KojimuecTBeHHbIEe OTHOLIEHHS] B XUMHHU.
(18 v)

CocraB Bo3nyxa. Ilonstue o0 oOBEeMHOW [05le KOMIIOHEHTa MPUPOJHOM Ta30BOM cMecH -
Bo3nyxa. Pacuer o6beMa KOMIIOHEHTA Ta30BOM CMECH TI0 €r0 00BEMHOM J0JH U HA000POT.

Kucnopon. O3omn. [Tonydyenne kucnopoaa. Codupanue u paco3HaBaHHE KHCIOPoaa. XUMHUYECKHE
CBOWMCTBA KHCJIOpOJIa: B3aWMOJICHCTBHE C METAUIaMH, HEMETAJUIAMH W CIOKHBIMH BEIICCTBAMH.
[Ipumenenne kucnopoaa. Kpyropopor kuciopojia B mpupo/e.



Oxcunpl. OOpa3oBaHue Ha3BaHUN OKCUAOB 1O UX opmynam. CocraBieHue GOpMysT OKCHIOB O
ux Ha3zBaHuAM. lIpencraBurenn OKCHIOB: BOJA U YIVIEKUCIBIN a3, HEraleHast U3BECTbh.

Bonopoa B mpupone. duznueckue U XUMHUYECKHME CBOWCTBA BOAOPOJA, €r0 MOJYYEHHE U
IIPUMEHEHUE.

Kucnotel, ux coctaB u knaccubukanus. Muaaukaropel. Tabmuma pacrBopumoctu. ConsHas u
CepHasi KUCJOTbI, UX CBOWCTBA U IPUMEHEHHE.

Counu, ux coctaB 1 Ha3BaHus. PacTBopuMocTs coneld B Boze. [IpencraBurenu conen.

[Tocrosnnas Aoraapo. KonuuectBa BemectBa. Monb. MosnsipHas Macca. KpaTHble e€IUHUIIBI
U3MEpPEHUS] KOJIMYECTBA BEIIECTBA - MUJIMMOJIb M KHUJIOMOJb. PacueTsl ¢ HCHOJB30BAHHUEM IOHSTHH
«KOJIMYECTBO BELIECTBA», « MOJISIPHAS MAccay, «IIOCTOSTHHAas: ABOTaipo».

3akon ABoraapo. MomspHbIii 00beM ra3000pa3HbIX BemecTB. OTHOCUTENbHAS ITIOTHOCTH OJTHOTO
raza mno apyromy. KpaTHble eIMHMIIBI HM3MEPEHHUS - MIIUMOJISIPHBIA W KUJOMOJISIPHBIM 0OOBEMBI
ra3o00pa3HbIX BellecTB. PacueTsl ¢ HCIOJIb30BAaHUEM IMOHATUH «KOJIMYECTBO BEIIECTBA», « MOJSpHAs
Maccay, «IOCTOSIHHas ABOTaIpo», «MOJISIPHBIN 00BEM Tra30B.

I'mapocdepa. Kpyrosopor Boabl B mpupone. PDusznueckne M XUMHUECKHE CBOWCTBA BOJIBIL:
B3aUMOJICHCTBUE C OKCUAAMM.

OcHoBanusl, ux coctaB. PactBopuMocTs OCHOBaHMi B BoJie. VI3MeHEHHE OKpacKu MHAUKATOPOB B
mienouHou cpene. [lpencraBurenu menodei.

PactBopurens um pacrBopeHHoe BemecTBo. PactBopsl. PactBopenue. I'muapatel. MaccoBast nons
PacTBOPEHHOr'0 BELIECTBA. Pacuerbl ¢ HMCHOJIb30BaHUEM IOHATUM «MAaccoBasl JOJI PAaCTBOPEHHOIO
BEIIECTBAY.

Hemoncmpayuu.
. Onpenenenue coiep kaHusi KUCIOPOAa B BO3IyXE.
. [lonyuenue kucnopoa pa3inoKEHUEM CIOKHbBIX BEIIECTB.
. CobupaHue MeToI0M BBITECHEHHSI BO3/yXa U BOJIbL. Pacrio3HaBanue Kuciopoa.
. ['openune mMarnusi, xenesa, yris , Cepbl B KUCIOPOJE.
. Komnexnust okcunos.
. [lonydenue, cobupanue 1 pacro3HaBaHUE BOJOPO/IA.
. 'openne Bogopozaa. Bzanmoaencreue ¢ OKCHIOM MEIH.
. Konnexkuust MUHEpanbHbBIX KUCIOT.
. IIpaBuiia pa3daBiieHus1 KUCIIOT.
10. Konnekuus conen.
11. Tabnuua pacTBOPUMOCTH OCHOBAHHM, KUCIIOT, COJIEH B BOJE.
12. Komneknusa OCHOBaHUIA.
JlaGopaTopHbie ONBITHI.
15. TTomyTHeHHE N3BECTKOBOM BOBI MPH MPOITYCKAHNWHU YTIIEKUCIIOTO rasa.
16. TTomyueHue BOIOPO/Ia B3AaMMOJICHCTBIEM IIMHKA U COJITHON KUCIIOTHI.
17. Pacnio3HaBaHue KUCIIOT UHAWKaTOpaMH. M3MeHeHrne OKpacKu MHUKATOPOB B LIEIOYHON Cpejie.
18. O3HakoOMJICHHE C TIpIIapaTaMy JOMAITHEH WITH IIKOJIHHOW alTeUKH.
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IIpakTyeckue padboTsbl.
4. TlomyueHue, cobupaHue U paclio3HaBaHHE KUCIOPOa.
5. llomydeHue, coOupaHue U pacro3HaBaHUE BOJOPOJA.
6. IlpuroroBieHue pacTBOPOB COJEH C UX 3a/laHHON MacCOBOH J10JIEH.

TEMA 3
OCHOBHBIE KJIACCHI HEOPraHU4YecKuXx coequHenunid. (13 4)

O06o0mieHne cBeneHUit 00 OKCHAAX, UX KiIaccH(UKAIMM, Ha3BaHHWSIX U cBoWcTBax. CrocoObl
MOJTYyYEHUST OKCUIOB.

OcHoBanmsl, uX KiIaccupuKalus, Ha3BaHUS W CBOMCTBa. B3auMopeicTBHe ¢ KHCIOTaMH, C
KHCIIOTHBIMH OKCHJIaMH W CcOJIsiMU. Pa3znokeHune HepacTBOPUMBIX OCHOBaHUN. CrocoObI TMONydeHUS
OCHOBAaHMM.



Kucnotel, wux wmaccupukamus W Ha3zBaHusa. OOmuUe XUMHUYECKHWE CBOWMCTBA KHCIOT.
B3anmoneiicTBie KUCIOT C€ METAUIaMH. OJJEKTPOXMMHUYECKHUA PpAl  HANpPSHKEHUH  METAJUIOB.
BzaumopeiicTBue KUCIOT ¢ OKCHAaMU MeTauioB. Peakius HedTpanuzanuu. B3auMoaencTBue KUCIOT C
cossimu. [lomydeHne 6€CKUCIOPOIHBIX U KHUCIOPOICOAECPKAIINX KUCIIOT.

Conu, ux knaccudukanvsi ¥ cBoicTBa. B3ammoseiicTBue conelt ¢ MerauiaMmu, 0COOEHHOCTH 3THX
peakuuii. BzaumopaencTBue colieit ¢ CoIsaMH.

'enetndeckue psiapl MeTalla W HeMmeTaia. ['eHeThueckas CBsI3b  MEXIY KJaccaMu
HEOPTraHWYECKHUX BEIIECTB.

JlaGopaTopHbIe ONBITHI.

19.B3anMoaeliCTBHE OKCHIA KaJIbLUA C BOJOM.

20. ITomyTHEHHE N3BECTKOBOM BOIBI.

21. Peaknusi HEUTpaIU3aluH.

22. Ilonmy4enue rUAPOKCHIA MEAH 2 U €T0 B3aUMOACHCTBUE C KUCIOTOM.
23. Pa3noxeHne rupoKcHIa MeIu 2 pU HarpeBaHUH.

24. BzauMoneiicTBiE KUCIIOT C METAJIAMH.

25. BzanMopeiicTBue KUCIIOT C COJISIMU.

26. O3HaKOMJIEHHE C KOJUICKIIMSIMHU COJICH.

27. BzaumopeiictBue cynbdara Meau 2 ¢ KEIE30M.

28. B3auMoieiicTBrE COJICH C COJISIMU.

29. I'eneTnyeckas CBsI3b Ha MPUMEPE COCTUHECHUH MEIIH.
30. Omnpenencarie pH pacTBOPOB KUCIOTHI. IICIIOYN U BOJIBI.

IIpakTyeckue padoTsbl.
7. Perienue sKkcriepuMeHTaIbHBIX 3a7a4.
TEMA 4.
Iepuoauveckuii 3akoH u Ilepuoauveckas cucrema xummuueckux 3jiemMenToB .. MenjaesneeBa u
cTpoeHue aToma. (8 4yacon)

EcrecTBeHHBIE ceMelicTBa XMMUYECKUX 3JIEMEHTOB: ILIEJIOYHbIE METAJUIbl U IEJI0YHO3EMEIbHBIE,
raJIOTeHbl, UHEPTHBIC Ta3bl. AM(POTEPHOCTb. AM(OTEPHBIE OKCHIIBI U TUAPOKCH IBI. KOMITJIEKCHBIE COITH..

Otkpeitue J.M.MenneneeBbiM Ilepuoamdyeckoro 3akoHa W coszaanue uM llepuoanueckoi
CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

ATOMBI Kak (opMa CyLIECTBOBaHHUS XUMHUYECKUX 3JIeMEHTOB. OCHOBHBIE CBEJICHHSI O CTPOCHUH
aTomoB. JlokazaTenbcTBa CIOXKHOCTH cTpoeHusi atoma. OmbiTel Pesepdopma. [lnmamerapHas monens
CTPOEHHS aToMa.

CocraB aromHbIX sigep. OTHocuTenbHas aroMHass Macca. B3auMMOCBS3b HOHSTUH «IIPOTOH»,
«HEUTPOH», «KOTHOCUTEIIbHAS aTOMHAsI Maccay.

Muxkpomup. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX YPOBHEN aTOMOB XUMUYECKUX 351eMeHTOB NeNe
1-20. IToHsATHE O 3aBEPIIEHHOM JIEKTPOHHOM YPOBHE.

WN3oronbl. ®usnueckuit cmbicn cuMBOIMKM  [lepuoanueckoit cucrembl. CoBpeMeHHas
dopmynupoBka Ilepuoguueckoro 3akoHa. Mi3MeHeHre CBOMCTB 3JIEMEHTOB B MEPHOAAX U TpyIIax, Kak
(GYHKIUS CTPOSHUS SIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepucTUKa DJJIEMEHTa-MeTa/lla M DJIEMEHTa-HeMeTaula II0 MX IIOJOXKEHUI0 B
[Iepnoanueckoii cucreme xumuueckux anemeHTos J[.M. Menneneesa.

Jdemoncrpanuu.
1. Paznuunble popMbl TaOIUI IEPUOANYECKON CHCTEMBI.
2. Mozenu aTOMOB XUMHYECKUX JIEMEHTOB.
JlaGopaTopHbie ONBITHI.
31.TTonyuyenne aMmpOTEPHOTO IMIPOKCUIA U UCCIETOBAHUE €TO CBOWCTB.

TEMA 5
Xumuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKkiuu. (8 4acoB)



Honnast xumudeckasi CBsi3b. MIOHBI, 00pa3oBaHHBIE aTOMaMH METAJUIOB U HeMeTawioB. CXeMbI
o0pa3oBaHUsl HMOHHOW CBSI3U sl OWHApHBIX coequHEeHHH. loHHbIE KpUCTAIIIMYECKHE PEUIeTKH WU
dbu3nYeCKre CBOMCTBA BEUIECTB C ITUM THUIIOM peieTok. [ToHsaTHE 0 GOopMYITBEHON eTUHUIIE BEIIECTRA.

KoBanentHas xumuyeckasi CBsi3b. OJIEKTPOHHbIE U CTPYKTypHble (opmyisl. KopaneHnTHas
HenoJisipHast CBs3b. CxemMbl 00pa3oBaHUS KOBAJCHTHOW CBSI3W JJIi  OWHAPHBIX  COCTUHCHHIA.
MouiekyJIIpHbIE U ATOMHBIE KPUCTAJUINYECKHUE PELIETKH, CBOMCTBA BEIIECTB C 3TUM THUIIOM PELIETOK.

OnekTpoorpuniareabHOCTh. Pan 90. KoBanenTHas nonsipHast xuMmuyeckas cBsizb. Jumnonb. Cxembl
00pa3oBaHMsl KOBAJIECHTHOM IMOJIIPHOM CBSI3U AJisi OMHAPHBIX COEAMHEHU. MOJEeKyJIapHble U aTOMHBIE
KPUCTAJUTMYECKHUE PEIIETKH, CBOMCTBA BEIIECTB C 3TUM THUIIOM PEIIETOK.

Meramueckass XMMHAYECKas CBSI3b M MeETaJIMYecKass KpHUCTaJimyeckas pemierka. CBOMCTBa
BEIIECTB C TUM TUIIOM pelieTok. EnnnHas npupoaa XuMHUYECKUX CBSI3EH.

Crenenb okwucieHus. CpaBHEHHE CTEIIEHH OKHUCIEHUs M BalleHTHOCTH. [IpaBuia pacuera
CTETIeHEH OKUCIIEHUS 10 (opMyJiaM XUMHUECKUX COCIMHEHUH.

OKHMCIHUTENIbHO-BOCCTAHOBUTENbHBIE  peakiuu. OnpeneneHue CTENEHEW OKHUCICHHS — JJIA
3JIEMEHTOB, OOpAa3yIOMIMX BEIIECTBA PAa3HbIX KIJIACCOB. Peakuuu OMHHOrO OOMEHAa M OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE  peakuuu. OKHUCIHUTENb, BOCCTAHOBUTEIb, OKHCIEHHE, BOCCTAHOBJICHUE.
CocraBiieHHE€ YpaBHEHHUM OKHUCIMTEIbHO=BOCCTAHOBHUTEIIbHBIX PEAKIUA METOJOM 3JIEKTPOHHOIO
Oananca.

JleMoOHCTpaL UK.

1. BuneodparmeHTsl « XuMU4ecKas CBSI3b».

2. Kosutekius BemecTB ¢ HOHHOM XUMUYECKOU CBS3BIO.

3. Mopenu KpUCTAIUTMYECKUX PEHIETOK

4. Komnexkimsa «MeTauisl U CIUIaBBDY

5. 'opeHune maraus

6. B3anmoneicTBre XJIOPHOH M CEPOBOIOPOTHON BOIBI.

JlaGopaTopHble ONBITHI
32.0kuciieHne MeI B TUIAMEHH CITUPTOBKH.
33.3amenieHrue Meu B pacTBOPE XJIOPUAA MU SKEIE30M.
34.3roToBiieHNEe MOJISIH, WILTIOCTPUPYIOIICH CBOMCTBA METAJUTHICCKOM CBS3H.

35. OKUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

9 KUIACC
Tema 1. [loBTOpeHue u 00001eHHe CBeIeHUI 110 Kypcy 8 kiacca (6 u)

bunapusie coemunenus. Oxkcunbl cosieoOpasyromue W HecosneoOpasyromue. [UapoKCHIbL:
OCHOBaHHUs, aM(oTepHbIe, KUCI0Thl. CpelHue, KUCIIbIe, OCHOBHBIE COJIH.

O06001eHre cBeeHUH O XUMHUYECKHX peakuusax. Knaccudukanus XMMUYECKHX PpeaklHUH IO
pa3IMYHBIM NPU3HAKAM: YUCIIO U COCTaB PEarupyrouux U 00pa3yroluxcs BEIIeCTB, TeII0BOH 3¢ dekr,
HampaBJIeHUE, M3MEHEHHE CTETeHEH OKHUCIEHHs DJIEMEHTOB, OOpa3yIONIMX pearnpyrollie BelecTBa,
¢a3za, nCHOIB30BAHUE KaTaTU3aTOpa.

[ToHATHE O CKOPOCTH XMMHYECKOH peakunu. DaKkTopbl, BIUSIONINE HA CKOPOCTh XUMHUYECKHUX
peakuuii. KaTanuzaTopsl 1 Katanus.

JdemoHcTpauuu.

O3HakoMJIEHHE C KOJUIEKLIMSMH METAlJIOB U HeMeTalioB. O3HaKOMJIEHHE C KOJUIEKLUHUSMH OKCHJOB,
KHCJIOT U COJIeH. 3aBUCHMOCTb CKOPOCTH XHMHUYECKOW PEaKIUW OT MPHPOJBI PEarHpYIONINX BEIIECTB.
3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakui OT KOHIIEHTPALUU pearupyromux BeulecTB. 3aBUCUMOCTh
CKOPOCTH XMMHYECKOH PEaKIMH OT IUIOIIAJAH COTPUKOCHOBEHHS PEarupyroNINX BEMIECTB («KHITSIIUHA
CJI0i1»). 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEAKLIUU OT TEMIIEPATyphl pearupyronx BelecTB.
JlaGopaTopHbie ONbITHI.

1. B3aumoseiicTBre aMMHaka U XJI0pOBOJOPOIA.

2. Peakmust HeHMTpaJM3aIlvH.

3. Habmonenue temnnoBoro 3¢ (exra peakiiui HeHTpaIn3aiuu.

4. B3auMoAeMCTBHE CEPHOU KHUCIIOTHI C OKCUIOM MEIH 2.
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5. Pa3noxenue nepoxkcuaa Bonoposa.

6. 3aBHCHUMOCTh CKOPOCTH XMMHUYECKOW peakIUu OT MPHUPOJbl pearupyrollux BEIIeCTB Ha IpHUMEpe
B3aMMOJEHCTBUS KUCIIOT C METaJJIaMU.

7. 3aBHUCHUMOCTbH CKOPOCTH XMMHUYECKOM peakIMy OT KOHIIEHTPAlMU PEarupyrouiuX BEIeCTB Ha IPUMepe
B3aUMOJICUCTBUS LINHKA C COJISTHOM KUCIOTOM Pa3IM4YHON KOHLIEHTPALUU.

8. 3aBUCHMMOCTb CKOPOCTH XHMHMYECKON peakuuu OT IUIOMAAN CONPUKOCHOBEHHSI pearupyroumx
BEIIECTB.

9. 3aBHCHMOCTH CKOPOCTH XMMHUYECKON peaklUy OT TeMIepaTyphl pearupyromnux BEeIEeCTB Ha IpUMepe
B3auMozeiicTBus okcusa meau (I1I) ¢ pactBopom cepHOM KHUCIOTHI pa3audHOM TeMIlepaTyphl.

10. 3aBuCHUMOCTH CKOPOCTH XUMHUYECKON PEaKIuy OT KaTalu3aTropa.

TEMA 2.

XuMHYeCKHE PeaKIMHd B PACTBOPAX J1eKTPoauTOB. ( 114yacos).

[Tonatne 00 HNEKTPOIUTUYECKON IUCCOIUANNU. DJIEKTPOJUTHI U HEIEKTPOIUTHL. MexaHu3M
JUCCOLMALMU JJIEKTPOJIUTOB C PAa3jIU4HbIM THUIIOM XUMHYECKOW CBs3U. CTENeHb 3JIEKTPOJIUTHYECKOU
nucconanui. CUIbHBIE U CIIa0ble 3JEKTPOIUTHI.

OcHOBHbIE TIOJIOKEHUSI TEOPUH DIEKTPOIUTHUECKOM aucconuanuu. Kinaccudukanus HOHOB U UX
cBoiicTBa. KHCIOTBI, OCHOBAaHUS M COJTU KaK JEKTPOIUTHI. VX KilacCH(pUKAMS U TUCCOLIUAIINS.

OO0mure XMMHYECKHUE CBOICTBA KUCJIOT: U3MEHEHUE OKPACKH WHIMKATOPOB, B3aUMOJICHCTBHUE C
MeTaJlJlaMH, OKCHJIaMU U THAPOKCUIAMH METAJUIOB U COJSIMH. MOJIEKYJISIpHbIE U MOHHBIE YpaBHEHUS
peakuuii KUcaoT. XUMMUYECKUN CMBICI COKPAILICHHBIX YPaBHEHUH. Y CIIOBHSI IPOTEKAHUS PEaKLIUi MEX 1y
AJIEKTPOJIUTAMU /10 KOHIIA. Ps1 akTHUBHOCTH METaJIJIOB.

OO01Ire XUMUYECKHE CBOMCTBA HIENIOUe: B3aUMO/ICHCTBIE OCHOBAHUI ¢ KHCIIOTaMU, KUCJIOTHBIMH
okcuaaMu U coisiMu. OOlIMe XMMHUYECKHE CBOMCTBAa HEPACTBOPUMBIX OCHOBAHMM: B3aMMOJIEHCTBUE C
KHCIJIOTaMU, Pa3J10KEHUE [TPU HAIrPEBAHUH.

OO0mme XMMHYECKHE CBOMCTBA CPEIHUX COJICH: B3aMMOJIEUCTBHE C KUCIOTaMH, IIEIOYaMH,
COJISIMM M METAJIJIAaMU.B3aUMO/ICHCTBUE KHUCIIBIX COJIEH CO IIeI0YamHu.

IM'aaponus, kak 0OMEHHOE B3aUMOJICHCTBUE COJIEH ¢ BOAOW. [ 'MApOIU3 COM CHIIBHOTO OCHOBAHUS
u crnaboii KUcnoThl. ['uaponu3 conu ciiaboro OCHOBaHUA U CHIIbHOM KucioThl. [kana pH.

CBolicTBa KHCIIOT, OCHOBaHMH, OKCHJIOB U COJIEH B CBETE TEOPUU DJIEKTPOIUTHUYECKOM
JUCCOIMAIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUM.

JdemoHcTpaumu.

1. McnbITanne BEelEeCTB U UX PaCTBOPOB Ha 3JIEKTPONPOBOJAHOCTb.

2. 3aBHCHUMOCTB DJIEKTPOIPOBOAHOCTH YKCYCHOW KUCIIOTHI OT KOHIIEHTPAIIHH.

3. JIBIKeHHE OKPALIEHHBIX HOHOB B AJIEKTPUUYECKOM TOJIE.

4. Onpenenenue xapakTepa cpeibl B pacTBOpax COJei.

JlaGopaTopHbIe ONBITHI.

11. VicnibITanue BEHIECTB U MX PACTBOPOB Ha AJIEKTPOIPOBOIHOCTD.

12. VI3mMeHeHMe OKpacKu MHIUKATOPOB B KUCIIOH cpefe.

13. Peakius HeWTpaM3aIim.

14. Tlonyuenwue ruapokcuaa meau (1) u ero B3aumoaeicTBHE ¢ pa3TMYHBIMUA KUCIOTAMH.
15. BzaumopeiicTBHE KUCIOT C METAJUIAMH.

16. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

17. KauecTBeHHast peakius Ha XJIOPUI-UOH., CYTb(}aT-uoH.

18. V3MeHeHMe OKpacKu MHIMKATOPOB B ILEIOYHOM cpene.

19. B3aumojelicTBHE MIETOUYEH C YTIIIEKUCIBIM Ta30M.

20. KauecTBeHHas peakiys Ha KATHOH aMMOHHUSI.

21. Paznoxenue ruapokcuaa meau (11) .

22. B3zaumoseiicTBue KapOOHATOB C KHCIOTAMH.

23. IMony4uenue ruapokcuaa xenesa (11).

24. B3aumoeiicTBre xene3a ¢ pacTBopoMm cyibdara mean (11) .

IIpakTuyeckue padoTsbl.

1. CBoiicTBa KUCIIOT, OCHOBAHUH, OKCHIOB U COJICH B CBETE TEOPUH IEKTPOTUTHUECKON AUCCOLUAIINH U
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.
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TEMA 3.
HemeTanjibl u ux coequHenus. ( 25 4acoB).

Ctpoenue aTroMoB HeMETauioB © uX nojoxenue B llepuogmueckoit  cucreme. Psg
3eKTpooTpuliarenbHocTU. Kprcraninyeckoe CTpoeHHe HEMETANIOB — MPOCTHIX BEIIECTB. AJIOTPOMHS
u e¢ npuuuHbl.. Dusnyeckue cBoiictBa HemerauioB. OOIME XMMUYECKHE CBOWCTBA HEMETAJIOB:
OKHUCJIUTETIbHbIE U BOCCTAHOBUTEIIbHBIE.

I'aaorensl. Crpoenue atomoB. [IpocTeie BemecTBa, NX (PU3NUECKUE U XUMHUECKUE CBOMCTBA.
3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB raJIOT€HOB B 3aBUCHMOCTH OT MX mosioxkeHus B [lepuogunueckoit
cucreme. Haxox1ieHre raJoreHoB B IPUPOJIE U UX MOITyYeHHE. 3HAUEHUE U IPUMEHEHHE T'aJIOT€HOB.

OCHOBHbIE COEIMHEHUS! TaJIOTeHOB (TaJOT€HOBOJOPOABI U TallOTEHU[bI), UX CBOMWCTBA.
KauectBenHnas peaxmust Ha xjopua-uon. Kparkue csenenus o xiaope, opome, Gprope u noze. [lpumenenune
raJIOTeHOB M UX COCUHEHHI B HAPOJHOM XO03SHCTBE, OMOIOTHYECKas POJib.

O0masn xapakTtepucTtuka 3jJeMeHTOoB VI A rpymnbei. Cepa B mnpupoae u eé
noJjilydyeHue. AJIOTPOIHbIE MOAM(UKALUU Cepbl U MX CBONCTBA. XUMHUYECKHE CBOMCTBA Cepbl M €&
IIPUMEHEHUE.

CepoBOJOpO/I: CTPOCHHE MOJIEKYJbl, (pU3MUYEeCKHMe M XHUMHYECKHE CBOWCTBA, MOJyuYe€HUE U
npumenenue. CepoBogopoaHas kucinorta. Cynshuas U ux 3HadeHue. JIroMuHOPOPHL.

Oxcup cepsi (1V), ceparcras kucinora, cyibdutel. KauecTBeHHas peakius Ha CyJIb(UT-HOH.

Oxcun cepsl (VI), cepras kuciora, cynbdarel. Kpucrammoruaparel. KadecTBeHHas peakius Ha
CyJb(aT-uoH.

CepHast KHCIIOTa- CHJIBHBIM asekTposuT. CBoiicTBa pa30aBIE€HHOM CEpHOM KHUCIOTHI, Kak
TUMIUYHON KHUCIOTHI: B3aMMOJICHCTBHE C METallllaMH, OCHOBHBIMU OKCHJIaMH, aM()OTEpHBIMH OKCHJIaMH,
OCHOBaHUSIMU U aM(POTEPHBIMU THJIPOKCUIAMH, COJISIMH.

O0mas xapakTepucTuka 3JeMeHTOB V A rpynnbl. A3oT. CTpoeHue aroma u
MOJIEKYJIbl, CBOMCTBA IIPOCTOrO BELIECTBA. A30T B IPUPOJIE U €r0 OMOJIOTUYECKas POJIb.

AMMHUaK, CTpO€HHE MOJIEKYJIbl U (PU3MYECKHE CBOWMCTBA, MOTYYSHHE U IPUMEHEHHE. AMMUAYHAS
BO/Ia, HAIIATBIPHBIN COMPT, TUAPAT aMMUaka. JIOHOPHO-aKLENTOPHBIM MEXaHU3M 00pa30BaHUS KaTHOHA
ammoHus. BocctaHoButenbHble CBOiicTBa amMuaka. CoiaM aMMOHUS, MX CBOICTBAa M INPUMEHEHHE.
KauecTBeHHas peakuysi Ha KAaTHOH AMMOHHUSL.

Oxkcuabl azora (I1) u (IV). azorucras xucimoTa ¥ HUTPUTHL. A30THas KHCIIOTa, €€ CBOMCTBA U
npumeHeHnue. Hutpatsl .

®ocpop. CrpoeHue aroma, auIOTpONHMs, CBOIcTBa Oenoro u KpacHoro ¢docdopa, ux
npumenenue. docounpl. Dochun. OcHoBHble coenuHeHus: okcun ¢ocdopa (V), oprodochopHas
kucnota u pochatsl. Dochopubie ynoOpenus. HCEKTUIIUABI.

O60mas xapakTepuctuka 3jJeMeHTOB |V A rpymnnbl. OcCoO0EHHOCTH CTpPOEHUS
aTOMOB, IPOCTBIX BEIECTB M COCIAMHEHUIN B 3aBHCHUMOCTH OT moJiokeHus B [lepumogudeckoii cucreme.
Yraepoa. CrtpoeHue aroma, aJIOTPONHUs, CBOMCTBA aJJIOTPONHBIX MOAM(PHUKALUN, NPUMEHEHHE.
AMopdHBII yriaepoa U ero copra: caka, akTUBUPOBAHHBIM yroib. AncopOuusi. XMMHUYECKHE CBOMCTBA
yraepoaa. Kokcoxumuueckoe npous3BoACTBO U €ro nmpoaykius. Kapouas.

Oxkcunst yraepoaa (1) u (IV), ux cBoiictBa u npumeHeHue. YroiabHas kucinoTa. Conu yroiabHON
KHUCJIOTHI: KapOOHAThl U ruApokapOoHaThl. TexHuuyeckas M numienas cojna. KadecTBeHHasl peakiusi Ha
KapOOHAT-HOH.

Heoprannueckue u oOpraHmdyeckue BeIIECTBA. YTJIEBOAOPOIbl. XHMHUYECKOE CTPOCHHE
OpPraHMYECKUX BEILECTB, KaK MOPSI0K COEIUHEHUS aTOMOB B MOJIEKYJIE TI0 BaJIECHTHOCTH.

MeraHn, »TaH, Kak NpeJeNIbHbIE YIJIEBOJOPOAbI. OTWUJIEH, AalEeTH/IEH, KaK HelpeaeabHble
yraeBonopoasl. ['openue yriieBogopoos. KauecTBeHHBIE peakIIui Ha HENPEAEIbHbBIE COEAMHEHMS.

DTHIIOBBIN CHUPT, €0 MOJydYeHHe, MpUMEHEeHne W (DU3UOJIOTHYECKOe JeUCcTBUE. TpexaTOMHBIN
cnupT ruuepuH. KadecTBeHHas peaklyds HAa MHOIOATOMHBIE CIUPTHL.. YKCyCHas KHCIOTa -
IpeJICTaBUTEIb KJlacca KapOOHOBBIX KHCIIOT.

Kpemuuii. CrpoeHne atoma, KpUCTANIMYECKUII KPEMHMH, €ro CBOMCTBA W IIPUMEHEHHE.
Cunmumuasl u cunad. Okeup kpemuust (1V), ero npupoausie pazHoBugHoctu. Cunukatsl. KpemHuepas
KHCJIOTa U €€ COJHU.
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IIpou3BoaCcTBO CTekna M LeMeHTa. [Ipomykuuss CWIMKAaTHOM IPOMBILIJICHHOCTH: ONTHYECKOE
BOJIOKHO, KepamuKa, ¢papdop, pasac. OnTuaeckoe BOJIOKHO.
Hewmeranner B npuposae. @pakinoHHAs NEpEroHKa >KUAKOTO BO3AyXa Kak CIOCO0 MOTydeHHUs
KHCIIOpo/ia, a30Ta, aproHa. [lomyuenue gpocdopa, kpeMHuus, Xjaopa, uoaa. DIEKTPOIU3 PACTBOPOB.
[Tony4yeHne cepHOM KUCIOTHI:CBHIPbE, XMMU3M, TEXHOJIOTHYECKAsh CXeMa, METOJ| KHUIISIIETO CJos,
MPUHIIMIBL TEIJI0O00MEHa, MPOTHUBOTOKAa W HUpKyIsnuu. Oneym . Ilpon3BoacTBO ammuaka: ChIpbE,
XMMH3M, TEXHOJIOTHUYECKAs CXeMa.
JdemMoHCcTpaumu.
1. Konnekuus HeMeTalIoB.
. Monenu KpUCTaJUIMYECKUX PEIIETOK HEMETAJIOB.
. O30HATOp M MPUHLUIIBI €T0 PabOTHI.
['opeHue HeMeTasIoB.
OO0pa3s1bl TaJIOreHOB - IPOCTHIX BEIIECTB.
. B3aumoielicTBue rajJoreHoB ¢ METaJlJIaMH.
. BeiTecnenue xmopa GpoMOM MIIM HOZA U3 PACTBOPOB UX COJIEH.
. Konekuust npupoaHbIX coelMHEeHuH XJopa.
. BzaumopelicTBue cepol ¢ METaJUIaMHU.
0. 'openue cepsl B KHUCIOpO/IE.
11. Komnekmus CyabGOUIHBIX PY/I.
12. KauecTBeHHas peakius Ha CyJIb(ua-HOH.
13. OGecuBeunBaHNE OKpPAIIEHHBIX TKAHEH U I[BETOB CEPHUCTHIM T'a30M.
14. BzaumopeiicTBre KOHIIEHTPUPOBAHHOMN CEPHOI KUCIOTHI C MEIbIO.
15. O6yrnuBaHue OpraHUYECKUX BEIIECTB KOHIICHTPUPOBAHHOMN CEPHON KHCIIOTOM.
16. lnarpamma «CocTaB BO3IyXa».
17. llomyuenne, coOnpaHue U pacrio3HaBaHUE aMMHAKa.
18. Paznoxenue OuxpomaTa aMMOHHS.
19. B3anmopelicTBIEe KOHIICHTPUPOBAHOW a30THOM KHCIIOTHI C MEIBIO.
20. I'openue yepHOTO MOpoxa.
21. PaznosxeHne HUTpaTa Kajlusl U TOPEHUE JIPEBECHOTO YTOJIbKa B HEM.
22. O6pa31bl IPUPOAHBIX COeTMHEHHH Gocdopa.
23. T'openne pochopa Ha BO3AyXE U B KUCIOPOIE.
24. Konnexuus «O0pa3ipl IPUPOIHBIX COSAUHEHU yTiaepoaa»
25. YcTpoiicTBO MpoTUBOTasa.
26. Moaenu MoJieKyJ yTrlieBOJAOPOIOB.
27. B3anmMoeiicTBrE STUIICHA C OPOMHOM BOJIOW M PaCTBOPOM TIEpMAaHTaHATa KaJUs.
28. O01mue XuMHYecKre CBOMCTBA KMCIOT Ha PUMEPE YKCYCHOM KUCIIOTBI.
29. KauecTBeHHas peakiusi HA MHOTOATOMHBIE CITHPTEHI.
30. Komnekuus «O6pa3iibl IPUPOTHBIX COETUHEHNI KPEMHUS
31. Komnekuus cTekia, KepaMHUKH, IEMEHTa U U3/IeNIei U3 HUX.
32. Konnekuus NpoayKIUH CHIIMKATHOW MPOMBIIIJIEHHOCTH.
33. Bunedparmentsr «I[Ipor3BOICTBO CTEKIIA M IEMEHTA.
34. Komnekuus «IIpupoiHble coeIMHEHNS] HEMETAJIOBY.
35. Bunedparmentsr « @pakiimoHHas TIEPETOHKA KHUIKOTO BO3LyXa
36. Moaenu annapaToB AJIs IPOU3BOJICTBA CEPHOM KUCIOTHI, KOJIOHHBI CHHTE3a aMMHUaKa.
37. Buneodpparmentsl «IIpon3BOJICTBO cepHOIl KUCIOTH, « [Ipom3BomcTBO ammuakay, «ChIpbe
JUISL IOJTyYEeHHUSI CePHON KUCIIOTBI».
JlaGopaTopHbie ONBITHI.
25. Pacnio3HaBaHMe raJOr€HU I-UOHOB.
26. KadecTBeHHBIE peaKIMK Ha CYIb(paT-HOHBI.
27. KauecTBeHHas peakiusi HA KATHOH aMMOHHUSL.
28. XuMHu4eckre CBOMNCTBA a30THOM KUCIIOTHI, KaK JICKTPOJIHTA.
29. KauectBenHas peakius Ha ¢pochaT-HoH.
30. ITomy4eHue u CBOWCTBA YTOJIBHOMN KHCIIOTHI.

B ©oo~NDUAWN
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31. KauecTBeHHas peakuus Ha KapOOHAT-UOH.

32. IlponyckaHue yrieKHcoro raza 4yepe3 pacTBOp CHIIMKAaTa HaTpHsl.
IIpakTyeckue padboThl.

2. VI3ydeHne CBOMCTB COJISTHON KHUCIIOTHI.

3. Vzyuenue cBOICTB CEpHOM KUCIOTHI.

4. TlosyueHnne aMMHaKka U U3y4eHHE €ro CBOMCTB.

5. [lonydeHue yriekucioro ra3a U U3y4eHue ero CBOMCTB.

TEMA 4.
Metajuibl M uX coequHenust (17 1)

ITonoxeHnne METAUIOB B NEPUOAUYECKON CHUCTEME XUMUYeCKUX dieMeHTOB [[. 1. Menneneesa,
CTPOCHHE aTOMOB M KpHUCTALUIOB. MeTamnueckass KpHUCTALIMYECKas pelleTKa M MeTajulndecKas
XuMHYeckass CcBs3b. OOmme (u3nYeckne CBOMCTBA METALIOB: JJIEKTPO- U TEIUIONPOBOJHOCTS,
OTpakarolas CioCOOHOCTh, TNIACTUYHOCTb.. CIIJIaBbl YEPHBIE U LIBETHHIE.

Mertannel Kak BOCCTAaHOBUTENM. OJEKTPOXMMHUYECKMH psAJ HaNpsDKEHUH METauloB M €ro
WCIIOJIb30BAHUE U1 XAPAaKTEPUCTUKH XUMHUYECKHUX CBOMCTB KOHKPETHBIX METauioB. B3aumopeiicTBue
METaJIOB C HEMETaJUIaMH, OKCUAaMH, KUCIOTaMH, COJISIMU. AJTFOMUHOTEPMHUS.

Cmpoenue amomoe u npocmuplx 6euiecme W eja04YHblX MEemanioe. 3aBUCUMOCTh
(GU3MYECKUX U XMMHYECKHUX CBOWCTB IIEJIOYHBIX METAUIOB OT 3apsloB siiep MX aTomMoB. OKCUABI U
TUAPOKCHU/IBI LIEIOYHBIX METAJJIOB, UX IOJy4€HHE, CBOMICTBA, MpUMEeHeHue. BaxHeillme coeauHeHus
LIEJTOYHBIX METAIJIOB, UX 3HAYECHUE B KMBOW M HEXKUBOW MPHUPOJE U B KU3HU YEJIOBEKA. — OKCHUJIBI,
TUAPOKCUABI U COJH (XJOpUAbl, KapOOHAThI, Cyiab(haThl, HUTPAThl), UX CBOICTBA U NPUMEHEHHE B
HapoAHOM Xxo3siicTe. KanuitHble y1o0peHus.

Cmpoenue amomoe u npocmbulx eeujecme uwenoyHo3emelbHblx
Memannoe.3aBUCUMOCTh (PU3NYCCKUX U XUMHUYECKHX CBOWCTB MICIIOYHO3EMEIbHBIX METaIOB OT
3apsioB saep UX aroMoB. OKCHUIBI U TUJIPOKCUABI IIETIOYHO3EMENbHBIX METAIJIOB, UX IOJYy4YEHHUE,
CBOICTBA, PUMEHEHNE. BakHEeN e COETMHEHUS IEIIOYHO3EMENBHBIX METAJJIOB, X 3HAYCHHUE B )KUBOU
Y HEXKUBOM MPUPOJIE U B )KU3HU dyenoBeka. KapOoHaTsl u ruipokapOOHaThl KalbIIHs.

Kectkocth BOBI: BpeMeHHas M mocTosiHHAas. CrocoObl yCTpaHEHHs] BPEMEHHOM >KECTKOCTH.
CniocoObl ycTpaHeHus! TOCTOSIHHOM KeCTKOCTH. IOHUTHI.

Antomunui. CrpoeHue aroma, QU3NICCKUE W XUMHUYCCKHE CBOWCTBA MPOCTOrO BEIISCTBA.
CoenvHeHUs aTOMUHUS B MPUPOJIE.0COOCHHOCTH OKCHJA M THAPOKCUAA ATIOMUHUS Kak aM(OTEpHBIX
coeMHEeHUN. Baxnenmme conu antoMuHus. [I[puMeHeHne aaoMUHUSA U €70 COEITMHEHM.

/Kenezo. OcobeHHOCTH CTpoeHHsI aroma xenes3a. JKeme3o B mpupone. Baxkueiimue pynabl
xenesa. Oxeuasl u ruapokcnsl Fe?* n Fed* Comn Fe?* u Fe**tp. KadyecTBeHnble peaknyun Ha Fe?* u Fed*,
Baxneiimue conu xxene3a. 3HaUeHUE COCIMHEHUI JKeme3a.

Koppo3usi xumudeckas W 3JIEKTpOXUMHUYECKas. 3aliuTa METaIOB OT KOppo3uu. MeTamibl B
npupoje: B CBOOOAHOM Buie U B Buie coeauHeHuil. [lonstne o merammypruu. [lupomerammyprus,
TUAPOMETAJUTYpTHsl,  dJeKTpomeTtamutyprus.  Jomennsrit  mpouecc.  IlepepaboTrka yyryHa B
CTaJIb.3JIEKTPOJIN3 PACIUIABOB.

JdemMoHcTpaumu.

1. OO6pa3ubl MIETOYHBIX U IEIIOYHO3EMETbHBIX METAJUIOB.

2. O0Opa3sIs CIIaBOB.

3. BzaumonelicTBre HaTpus, JIUTUS U KaJIbIHS C BOAOH.

4. B3aumopeicTBie HaTPUsI U MarHUsl ¢ KUCJIOPOJIOM.

5. BzauMoselicTBre METAIIIOB C HEMETAJUIAMH.

6. B3aumoeiicTBIE aIFOMUHHS C KHCIIOTAMH, III€JI0OYaMU U BOJIOM.

7. IMonyyenue ruapoxcuon xkenesa (1) u (11).

8. BzanMojelicTBie Mead C KOHIICHTPUPOBAHHOW CEpHOW W a30THOW KHCJIOTOM  pPa3IMIHOU
KOHIIEHTPaLUH.

9. Okpacka ImIaMeHH COeTMHEHUSIMU IIeTI0UHO3EMENTbHBIX METAJIJIOB.

10. T'ameHue u3BecTH BOAOH.

11. Tlomy4yeHue k€CTKOM BOJIBI B3aMMOJICHCTBHEM YTJIEKHCIIOTO Ta3a C M3BECTKOBOM BOJIOM.
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12. YcTpanenue BpeMEHHOM JKECTKOCTH KUIISTYCHHEM U T00ABKOM COJIBI.

13. YcTpaneHune mocTOSTHHOM )KECTKOCTH T00aBKOW COJIBI.

14. oHUTHI U IPUHLIUIT UX IEUCTBHUS.

15. Kostexius mpupoHbIX COSTUHCHUH alTFOMUHUS.

16. Buneodparmentsl «OKCHI aIIOMUHUS B €r0 MOAU(DUKALIAN.

17. Tlonyuyenue aM(pOTEPHOTO THAPOKCHU 1A ATTFOMUHHUS U UCCIIEJIOBAHUE €r0 CBOMCTB.

18. Komnekmus «IIpon3BoacTBo uyryHa u cranm». «M3aenus u3 4yryHa u cTaam»
JlaGopaTopHble ONBITHI.

33. B3aumogeiicTBuE pacTBOPOB KUCIIOT U COJIEH C METaJIIaMHU.

34. BzaumojericTBHE Keje3a ¢ pacTBOPOM cyJibdaTa Meau.

35. [Momyuenue ruapokcuaos xenesa (1) u (1) u u3ydyenne ux cBOUCTB.

36. KauecTBeHHbBIE peaKIK Ha KaTHOHBI JKeJe3a.

IIpakTHyeckue padoThl.

6. [TonyueHue xecTKoi BOABI M CIIOCOOBI €€ yCTpaHEeHHUsI.

7. Pemienue skcriepuMeHTAIbHBIX 33a4 110 TeMe «MeTasuib».

TEMA 5.
XuMus 4 OKpYysKamomas cpeaa (2 4).

Crpoenne 3emud: sSapo, MaHTHA, 3€MHAas KOpa, MX XUMHUYECKHil coctaB. Jlutochepa u eé
xuMuyeckuii coctaB. Munepansl. Pyasl. Ocanounsie nopozsl. Ilone3nsie uckonaemple. XUMHYECKUN
cocraB ruapochepbl. XUMHUYIECKUI COCTaB aTMOC(HEPHI.

HcTouyHMKM XMMHUYECKOTO 3arpsA3HEHHs OKpyxkaromeld cpeabl. [mobambHbIe 3KOJOTHYECKHE
poOJIeMbI YeloOBeYeCTBa: MApPHUKOBBIN 3((eKT, KUCTOTHBIE J0XKIH, 030HOBBIE JBIPBI. MEXIyHApOIHOE
COTPYJIHUYECTBO B OOJIACTH OXpaHbl OKPYXAIOMIeH cpeAbl OT XMMHUYECKOro 3arps3HeHus. «3eleHas
XUMUSD.

JdeMoHcTpanmm.

1. Buneodpparments! u cinaiasl «CTpoeHre 3eMIId U €€ XUMUYECKHUI COCTaBy.

2. Komnnek1us MUHEpaILJIOB U TOPHBIX TOPO/I.

TEMA 6.
O0o0menne 3HAHMH MO XMMHM 32 KypC OCHOBHOM HIKOJbI. IloaroroBka Kk rocygapcrBeHHO
utoropoi arrecranuu (I'MA) ( 7 yacos).

Du3pyeckuii  CMBICT MOpPsAAKOBOIr0O HOMEpPaA JJIEMCHTA B HGpHOI{H‘IGCKOﬁ CHUCTEMEC XHUMHNYCCKUX
anemeHToB J[. 1. MenneneeBa, HOMEpOB NEpUOJa W IPyNIbl. 3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB
JJIEMCHTOB U HX COGI[I/IHGHI/Iﬁ B Mepuoaax M rpyimmnax B CBCTC HpeI[CTaBJ'ICHI/Iﬁ 0 CTPOCHHU AaTOMOB
9JIEMEHTOB. 3HAaYEHHUE NEPUOANYECKOT0 3aKOHA.

BI/II[BI XUMHYECKNX CBSI3¢ii M THIIBI KPpUCTATNIMYECKUX PCHICTOK. Bzanmocssa3b CTPOCHUA U
CBOICTB BEILIECTB.

Knaccupukanys XuMHUUECKMX peakuil 1O pa3jMyHbIM MpU3HAKaM (YUCIO U COCTaB
pearupymromux M o0pa3yloLMXCsi BEIIEeCTB; HaJW4Me TpaHMLbl pasjena ¢a3; TemIoBoH 3PQexT,;
U3MEHEHHE CTENECHEW OKUCIIEHUS aTOMOB; MCIOJIb30BAHME KaTaaM3aToOpa; HAINPABICHHE MPOTEKAHUSA).
CKOpOCTh XMMHUYECKHX peakiuii U (pakTopsl, BiusAtone Ha Hee. OOpaTUMOCTh XUMUYECKUX PEAKIMN U
CIOCOOBI CMCHICHUA XUMHUYCCKOI'0 paBHOBECHUA.

IIpocTeie M cioXHBIE BemecTBa. MeTaulbl M HEMETaulbl. ['eHeThudeckue psapl MeTalia,
HeMeTa/la U mepexofgHoro metamia. Okcuapl (OCHOBHBIE, aM(QOTEpHbIE U KHCIOTHBIE), TUIPOKCHIIBI
(ocHOBaHMs, amM(oOTepHble THIPOKCUABI M KHCIOTHI) M COJHM: COCTaB, Kiaccupukanus H oOuue
XUMHYECKHE CBOMCTBA B CBETE TEOPUHU AEKTPOIUTUYECKON TMCCOLMALMU U TIPEJCTABICHUH) O Mpolieccax
OKHCJIEHUSA-BOCCTAHOBJICHMUS.
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3. TemaTu4eckoe NJIAHUPOBAHUE.

8 Knacc
Paspgen Kon- | Tembl Kon- OCHOBHble BUAbI AeATe/IbHOCTU obyuaroLmxca OcHOBHbIe HanpaBneHus
8o O (yva) BOCNMTaTE/NbHOA
yacos yacos
AeATeNbHOCTU
Tema 1. HauanbHble 21 1. Tena v BewecTBa. ITannoHHble dpusnyeckme | 1 Ob6bACHAMb, YTO NPeAMETOM U3y4YeHUA XMMUU ABNAIOTCA BELLLeCTBa, UX MaTpnoTnyeckoe, LEHHOCTb
NOHATUSA U 3aKOHbI cBoicTBa BelLLecTB. Matepuansi " CBOMCTBA W X NpeBpaLLeHuna. Hay4YHOTO NO3HaHMS,
XUMUU maTepuanoseneHue. Ponb xummum B KM3HMU Pasnuwamb, Tena v BellecTtsa, BelwecTsa U maTepuanbl. 3 3KONIOTUYECKOE, LyXOBHO-
coBpemeHHOoro 06LLI,eCTBa. OTHOWeHMe ycmaHasﬂusamb, APUYNHHO-CNeaCTBEHHbIE CBA3U MeXAy CBONCTBaMU
obLecTBa K Xummun: xemodpuaus n xemodobus. BeLLEeCTB N X NPUMEHEHUEM. HPABCTBERHOE BocnuTakue,
Xapakmepu3zoeame, NONOXKMUTENbHYIO U OTPULATE/IbHYIO POJIb XMMUN B dopmuposakie Ky/bTypbl
YKMU3HM COBPEMEHHOrOo obLiecTsa. 3A0poBbA
Ap2yMmeHmuposamse CBOE OTHOLWIEHME K XeModuaum n xemodobuu.
lo3HasamesbHble CAaMOCTOATE/IbHO BblAENAIT U GOPMYANPYIOT
NO3HaBaTeNbHYIO LeNb
KommyHukamueHsle
dopmynnpyroT cobcTBEHHOE MHEHUE M NO3ULMIO, 3a4at0T BOMPOCHI,
CTOAT NOHATHbIE ANA NAapPTHEPA NOHATUA
PeaynamusHesie
CTaBAT yuebHble 33,a4n Ha OCHOBE COOTHECEHWSA TOTO, YTO YiKe
M3BECTHO U YCBOEHO YYaLLMMCA, U TOTO, YTO eLLé HEM3BECTHO
2. MeToabl n3ydeHusa xumun. HabnoaeHue. 1 Cobupamb 06BbEMHbIE U WAPOCTEPKHEBBIE MOLENN HEKOTOPbIX
SkcnepumeHT. MogennposaHue. Moagenu XUMUYECKMX BELLECTB,
MaTepuanbHble M 3HAKOBbIE UM CUMBOJIbHBIE PUBHU‘IGInb npumepbl MaTepuanbHbIX U 3HAKOBbIX AU CUMBOJIbHbIX
mogaenen.
Xapakmepusoeamb, OCHOBHbI€ MeTOoAbl N3y4eHUA eCTeCTBEHHO-
HaY4YHbIX AUCLMUNAINH.
lNo3HasamerbHeble:
CaMOCTOATENbHO BblAENAOT
GOpMYyNNPYIOT NO3HABATE/bHYIO Lie/1b, UCMO/b3YA 06LMe Nnpuembl
peweHnAa 3agad KOMMyHLIKGmuBHbIe.'
d)OpMy/'lMpleT cobcTBEeHHOE MHEeHMe U nosnuunto, 3a4at0T BONPOChHI,
CTOAT NOHATHbIE ANA NAapTHepPa NOHATUA
PezynamusHole: NIPUHUMAIOT U COXPAHAOT y4ebHYto 3a4auy, y4YMTbIBaOT
BblAeNeHHble yyntenem opuneHTupbl AEVICTBMH B HOBOM yHe6HOM
mMaTepuane B COTpyaHu4vectse C yyntenem
3. lasbl. )‘KM,CI,KOCTM. TBep,CI,bIe BellecTBa. 1 Pasnnyatb TPWU arperaTtHbIX COCTOAHMA BelecTBa.

B3anmHble nepexoabl Mmexay arperatHbiMmu
COCTOAHUAMMU Belwecrsa: BO3roHKa

YcTaHaBAuBaTb B3aMMOCBA3MU mexgy HUIMU Ha OCHOBE B3aUMHDbIX
nepexonos.
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(cybnunmaums), pecybammanms, KoHAeHcaumsa n
ncnapeHue, KPUCTaANN3aLMA U NNaBieHue.

MnnocTpupoBaTh 3T Nepexosbl npumepamu.

Habntoaath XMMUYECKMI IKCNEPUMEHT U AeNaThb BblIBOAbI HA OCHOBE
HabnoaeHUNA.

Mo3HasamenbHbie: CTaBAT

1 dopmynunpytoT Lenu u npobaembl ypoka; KommyHUKaTUBHbIE:
BnageHve MOHONOMMYECKOW U AManorMyeckoin popmamm peum
PezynamusHsle:

MPUHUMAIOT U COXPaHAIOT yuebHY0 3aayy, y4UTbIBAIOT BblAENeHHble
yunTeNIEeM OPUEHTUPbI AENCTBUA B HOBOM y4ebHOM maTepuane B
coTpyZAHUYecTse

PaboTaTb c nabopatopHbiMm 060pyAOBaHNEM M HArpeBaTe/IbHbIMM
npubopamu B COOTBETCTBMM C NPABUIAMMN TEXHUKKN BE30MacHOCTU.
BbINONHATL NpOCTeiwne MaHUNyAaLuuK ¢ NnabopaTopHbIM
obopyaoBaHueM.

4. MNMpaKTuyecKan paborta Ne 1. Mpasuna
TEeXHWKM BesonacHocTu npu paboTe B
XMMUYECKOM KabuHeTe. MNpuembl 0b6paleHma ¢
nabopaTopHbIM 060pyA0BaHNEM U
HarpeBaTe/ibHbIMW Npubopamu.

PaboTaTb c nabopatopHbiM 060pyAOBaHNEM M HarpeBaTeIbHbIMU
npubopamu B COOTBETCTBMM C NPABUIAMMN TEXHUKKM Be3onacHoCTU.
BbINONHATL NPOCTEMLWME MAaHUNYAALWUM C 1aBOPATOPHbIM
obopyaoBaHuem.

Mo3HasamenbHble: CTaBAT 1 GopMynnpytoT Npobaemy ypoka,
CaMOCTOATE/IbHO CO3430T aNTOPUTM AEeATENIbHOCTU MPU peLleHnn
npobnembl KommyHuKamueHelie:

dopmynnpyroT cobcTBEHHOE MHEHUWE M MO3ULMIO, 33at0T BOMPOCHI,
CTOAT NOHATHbIE AN1A NAPTHEPA NOHATUA

PeaynamuseHsie: paboTaTb nNo nnaHy, PopmuposaHue oTBETCTBEHHOIO

OTHOLWEHUA K Y4eHUIO NCNoNb3yA cneunazibHoO I'IOAO6paHHbIe cpeAacTtsa.

YMeHMe OLEHUTb CTeneHb ycrnexa Uamn Heycrnexa CBoei AenTeIbHOCTH
MCMo/Ib3yA creumanbHo NnogobpaHHblie cpeacTsa

5. Mpaktnueckaa pabora Ne 2. W3yyeHwue
CTPOEHUA NNAMEHM.

Pa6oTaTb c nabopaTopHbiM 060pyA0BaHMEM U HAarpeBaTeNbHbIMM
npubopamu B COOTBETCTBUM C NMPaBUIAMM TEXHUKM 6e30NacHOCTH.
BbINONHATL NpocTenwne MaHMNYAALMK C NabopaTOPHbIM
obopynoBaHuem.

Mo3HaeamesnbHbie: CTaBaT v GopmyanpytoT npobaemy ypoka,
CaMOCTOATE/IbHO CO34at0T aITOPUTM AEATENbHOCTU MPU PeLleHUN
npobnembl KommyHuKamueHole:

bopmynunpytoT cobcTBEHHOE MHEHME U NO3ULIMIO, 334at0T BONPOChI,
CTOAT NOHATHbIE 4N1A NapTHepa NOoHATUA

PezynamueHsle: paboTtaTb no naaHy, PopmmpoBaHMe OTBETCTBEHHOIO

OTHOLWEHUA K YH4EeHUIO UCNONb3YyA cnelnasbHO I'IO,EI,06paHHbIe cpeacTtea.

YMeHune oueHUTb CTeNeHb ycnexa Uam Heycnexa cBoen AEeATE/IbHOCTU
ncnonb3sya cneynanbHoO nop,o6paHHb|e cpeactea

6.dusnyeckme aBneHna. Yncrole BewecTsa u

Pasnunyatb ¢M3W~IECKME N XuMmn4yeckne AneHuna, YnMCTole selecrtsa u
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cmecun. FomoreHHble 1 reTeporeHHble CMecH.
CmecK razoobpasHble, XKUAKUE, TBEPAbIE.
Cnocobbl pasgeneHns cmecei.
Xpomatorpadus. MpumeHeHue 3TMX cnocobos
B 1abOPaTOPHON NPAKTUKE, HAa NPOU3BOACTBE U
B ObITY.

cmecu.

Knaccuduumposats cmecu.

MpuUBOAUTL MPUMEPBI CMECE Pa3IMYHOTO arperaTHOro COCTOAHMA.
YcTaHaBAMBaTb NPUYMHHO-CNEACTBEHHbIE CBA3U MEXAY dU3NYecKnmu
CBOMCTBaMM BeLLECTB CMECU U cnocobamu nx pasaeneHus.

Pa3nunuath UX, ONUCbIBATL M XapaKTepu3oBaTb NPaKTUUYECKOe 3HaYeHue.
Mo3HasamesbHbIE CAMOCTOATENbHO BbIAENAIOT U GOpPMYMPYIOT

NO3HaBaTeNbHYIO LeNb

KommyHukamueHsle

dopmynnpytoT CO6CTBEHHOE MHEHUWE M NO3ULMIO, 334at0T BOMPOCHI,
CTOAT NOHATHbIE ANA NapTHepPa NOHATUA

PeaynamusHesie

CTaBAT yqe6Hb|e 3a4a4n Ha OCHOBEe COOTHECEHUA TOrO, YTO YyXKe
MU3BECTHO U YCBOEHO Yy4YallMMCA, U TOro, YTO eLI.I,é HensBecCcTHO

7.MpakTnueckas paborta Ne 3. AHanm3
no4ysbl

PaboTaTtb c nabopaTtopHbiM 060pYyAOBaHMEM U HarpesaTe/IbHbIMMU
npubopamu B COOTBETCTBMM C NPaBUIAMMN TEXHUKKN Be3onacHOCTU.
BbINOMHATL NpOCTeMLWNE MAHMNYAALKUK C 1abBOPATOPHBIM
obopyaoBaHuem.

Mo3HasamenbHbie: CTaBAT n GopmynnpyoT npobaemy ypoka,
CaMOCTOATE/IbHO CO34a0T aNTOPUTM AEeATENIbHOCTU MPU PeLleHnn
npobnembl KommyHUKamueHele:

dbopmynnpytoT CO6CTBEHHOE MHEHME M MNO3ULMIO, 334a10T BOMPOCHI,
CTOAT NOHATHbIE ANA NAPTHEPA NOHATUA

PeaynamuseHsie: paboTatb no nnaHy, PopmupoBaHue OTBETCTBEHHOIO
OTHOLLEHMA K YYEHUIO UCMONB3YA CneLmanbHo nogobpaHHble cpeacTsa.
YMeHMe OueHUTb CTENEHb YCMEXa UK Heycrnexa CBoen AeATeIbHOCTU
MCMNonb3ya cneuunanbHo NogobpaHHble cpeacTsa

8.Xummnyeckune anemeHTbl. ATOMbI U MONEKYIbI.
MpocTbie 1 cnoxHble BelecTsa. AnnoTponua
Ha npumepe Kncnopoaa. OCHoBHble
NO/I0XKEeHNA aTOMHO-MOIEKY/IAPHOIO YY4eHUA.
MoHbl. Bewwectsa MONEKYNAPHOIO U
HEMONEKYNAPHOTO CTPOEHMUA.

O6BACHATD, YTO TAKOE XMMUYECKUI 3/1EMEHT, aTOM, MOJIEKYNA,
ANNOTPONUA, NOHbI.

PasnunuaTth NPOCTbIE U CIOXKHbIE BELLECTBA MOJEKYNAPHOrO U
HEMOJIEKYNAPHOIO CTPOEHMSA.

YcTaHaBAMBaTb NPUYMHHO-CEACTBEHHbIE CBA3M MEXAY COCTaBOM
MOJIEKY/T U CBOMCTBAMM a/IZIOTPOMHbIX MOANPUKALMIA KUCnopoaa.
dopmyNnpoBaTb OCHOBHbIE NOJIOKEHUA aTOMHO-MONEKYNAPHOTO
yyeHus.

Mo3HasamesibHble CAMOCTOATE/IbHO BbIAEAAIOT U GOPMYAMPYIOT
nosHaBaTeNbHYIO Liesb

KommyHuKkamugHele

dbopmynnpytoT cobcTBEHHOE MHEHME U NO3ULIMIO, 334at0T BOMPOCHI,
CTOAT NOHATHbIE 418 NapTHepPa MOHATUA

PeaynamusHesie
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CTaBAT y"IE6HbIe 3a[4a4M Ha OCHOBE COOTHECEHMA TOTO, YTO yXKe
MU3BECTHO N YCBOEHO y4allMMca, U TOro, 4YTo eLé Hen3BecTHo

9.3HaKu (CMMBO/Ibl) XMMUYECKUX 3/1EMEHTOB.
NHbopmaums, KOTOPYIO HECYT 3HaKK
XMMMWYECKUX 3/1EMEHTOB. ITUMOOrUA
Ha3BaHMIN HEKOTOPbIX XMMMUYECKMX 31IEMEHTOB.

HasbiBaTb M 3anNMUCbiBaTb 3HaKU XMMUYECKUX 31IEMEHTOB.
XapaKkTepu3oBaTb MHGOPMALUIO, KOTOPYH HECYT 3HAKM XMMUYECKUX
3/1eMEHTOB.

lMo3HasamernobHble:

CTaBaT u dopmynnpytoT npobnemy ypoka, CaMoCTOATE/IbHO CO34at0T
ANrOPUTM AEeATENbHOCTU NPU peLleHnr Nnpobaembl
KommyHuKamueHvie:

OTCcTanBaTb CBOK TOYKY 3PEHMA, NPUBOAUTL apryMeHTbI, MOATBEPKAANA
nx paktamu. Paznunuatb B yCTHOM peun MHeHUe, l0Ka3aTeNbCTBa,
rmnoTtesobl.

Pez2ynamueHvie:

CamocToATe/IbHO 06HAPYKMBAKOT U GOPMYAUPYIOT Npobiemy

10.Nepuogunyeckasa  Tabanua  XMMUYECKMX
3/1EMEHTOB a.un. meHAeneesa:
KOPOTKOMEpPUOAHbIK U AJIMHHONEPUOAHbIV
BapuaHTbl. Mepuogbl u rpynnbl. [naBHas wu
noboyHasn noarpynnel, A 7] b
rpynnbl.OTHOCMTEIbHAA aTOMHaA macca.

OnucbiBaTb CTPYKTYPY TabanLbl XMMUYECKUX 3nemeHToB [.U.
MeHpaeneesa.

Pasnnuatb BapMaHTbl Nepnogmnyeckoi cuctemsi.
lo3HasamesbHble CAaMOCTOATENIbHO BbIAENAIT U GOPMYANPYIOT

NO3HaBaTeNbHYIO LeNb

KommyHukamueHsle

dopmynnpyroT cobcTBEHHOE MHEHUE M NO3ULMIO, 3a4at0T BOMPOCHI,
CTOAT NOHATHbIE ANA NAapPTHEPA NOHATUA

PeaynamusHesie

CTaBAT yqeGHble 3a[4a4u Ha OCHOBe COOTHeCeHMuA TOro, YTo yXe
M3BECTHO U YCBOEHO YYaLLMMCA, U TOTO, YTO eLLé HEM3BECTHO

11.Xvmunueckne popmynbl. MHAEKCHI 1
K03pduruMeHTbl. OTHOCUTENbHAA
MOJIeKYNIAPHaA Macca.

OTobparkaTb COCTaB BELLECTB C MOMOLLBI0 XMMUYECKUX popmya.
Pasznunuatb MHAEKChI N KO3GOULMEHTDI.

HaxoauTb OTHOCUTENbHYI0 MOIEKYIAPHYIO MacCy BeLLecTBa .
lNo3HaseamernbHeole:

CraBaT u popmynnpyroT npobiemy ypoKa, CaMoCTOATE/IbHO CO34at0T
ANroOpPUTM AEeATENbHOCTU NPU peLleHnn Nnpobaembl
KommyHukamueHsblie:

OTcTamBaTb CBOKO TOUKY 3pEHUSA, NPUBOAMUTL APITYMEHTbI, MOATBEPKAAA
nx paktamu. Paznnyatb B YCTHOM peum MHeHUe, Jl0Ka3aTeNbCTBa,
rmnoTesbl.

PezaynamueHsie:

CamocToATeIbHO 06HAPYKMBAIOT U GOPMYAUPYIOT Npobiemy

12.MaccoBas f0N9 XMMUYECKOTO 3/1eMEHTa B
coeanHeHuun. MHGopmaLuma, KOTOpYHo HecyT
Xummuueckune dopmynbl/

HaxoAnTb OTHOCUTENBHYIO MONIEKYIAPHYIO MacCy BeLL,ecTBa U MacCoBYiO
[0/110 XMMWUYECKOTO 3/1IeMEHTA B COEAVHEHUM.

TpaHcaupoBaTb MHPopMaLMio. KOTopyto HecyT Xumudeckue bopmybl.
Mo3HasamesbHblE CAMOCTOATENLHO BbIAENAIOT U GOpMyUpYIOT

NO3HaBaTeNbHYIO LeNb
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KommyHukamueHsie

dopmynmnpyroT cobcTBEHHOE MHEHUE M NO3ULMIO, 334at0T BOMPOCHI,
CTOAT NOHATHbIE ANA NAapTHepPa NOHATUA

PeaynamusHesie

CTaBAT y‘-leﬁHbIe 3a4a4n Ha OCHOBE COOTHEeCeHMA TOro, YTo yXe
MU3BECTHO N YCBOEHO y4alWlMMCA, U TOro, YTO eu.l,é HensBecTtHoO

13. BaneHTHOCTb. CTPYKTypHble popmybl.
XMMUMYecKne 31eMeHTbI C MOCTOAHHOW U
nepemMeHHOM BaIeHTHOCTbIO. BbiBog, dopmy bl
coeauHeHMA No BaseHTHOCTU. OnpegenexHue
Ba/IEHTHOCTM XMMWYECKOTO 3/1IeMeHTa Nno
dopmyne BelecTsa.

O6bACHATL, YTO TAKOE Ba/IEHTHOCTb.

MoHMMmaTb oTparkeHne NnopsagKa coeANHEHUA aTOMOB B MOJIeKy1axX
BellecTs.

YMeTb coCcTaBNATb GOPMYJibl COEANHEHWNI MO BAIEHTHOCTM U
onpeaenaTb BaJIEHTHOCTb 31emeHTa No Gopmyne ero COeAUHEHUA.
lMo3HasamernobHble:

CraBat u popmynnpyroT npobiemy ypoKa, CaMoCTOATE/IbHO CO34at0T
ANropuUTM AeATEeNbHOCTU NPU peLleHnn Nnpobaembl
KommyHuKamueHvlie:

OTCcTanBaTb CBOK TOYKY 3pPEHMA, NPUBOAUTL apryMeHTbI, MOATBEPKAAA
nx paktamu. Paznunyatb B YCTHOM peunm MHEHUe, Al0Ka3aTebCTBa,
rmMnoTesbl.

Pez2ynamueHvie:

CamocToATe/IbHO 06HAPYKMBAKOT U GOPMYAUPYIOT Npobiemy

14. CoctaBneHve  Has3BaHWN  COEAUHEHWUN,
COCTOAILUMX M3 ABYX XMMWUYECKUX 3/1EMEHTOB,
Mo Ba/JIEHTHOCTU. 3aKOH MOCTOSAHCTBA COCTaBa
BELLEeCTBa.

Ob6bACHATD, YTO TAKOE BaJIEHTHOCTb.

MoHUMaTb OTpaXKeHWe NopsAKa COeAMHEHNA aTOMOB B MOJIEKY1aX
BELLLeCTB.

YMeTb cocTaBnATb POPMY/ibl COEAUHEHWNI MO BaNEHTHOCTU U
onpeaenaTb BaJI€HTHOCTb 3/1IeMeHTa No popmyie ero CoeanHEHUA.
Mo3HasamenbHvble:

MpeobpaszosbiBaTb MHGOPMALMIO U3 OAHOIO BMAA B APYrov M BbIOMpaThb
ana cebs yaobHyo popmy duKcaummn npeacrasneHna MHbopmaumm
KoMmmyHUKaTuBHbIE:

[loroBapvBatoTC 0 COBMECTHOW AEeATENbHOCTU, MPUXOAAT K 06Lemy
peLleHnto, B TOM YNC/IEe U CTOJIKHOBEHWIO MHTEPECOB

PerynatusHoble:

Y4uTbIBAOT NPaBMO B NIAHUPOBAHMUN U KOHTPOAe cnocoba peLueHmns

15. Xumuueckme peakumn. PeareHTbl u
NPOAYKTbl peakumn. [MpPU3HAKM XMMUYECKUX
peakuui. YcnoBuMa  UX  MNpoOTEKaHMA w
npekpaweHus. Peakumnn ropeHums.
JK30TEepMUYECcKUne n 3HAOTEpPMUYECKME

peakuunun.

XapaKTepn3oBaTb XMMUYECKYIO PEAKLMIO 1 e€ YYaCTHUKOB.
OnucbIBaTb NPU3HAKK U YCIOBUA TEYEHUA XUMUYECKUX PeaKLmit.
Pa3nnyaTtb 3K30TEPMUYECKME U SHAOTEPMUYECKUE PEaKLUU.
COOTHOCWTb peaKLyM rOPEHNA U IK30TEPMUYECKME PEaKLUN.
HabntoaaTtb U ONUCbIBaTb XMMUYECKMIA IKCNIEPUMEHT C NMOMOLLLbIO
PYCCKOro A3bIKa U A3blKa XMMUM.

Mo3HasamesbHblE CAMOCTOATENLHO BbIAENAOT U GOpMyAMpPYIOT

NO3HaBaTeNbHYIO LeNb
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KommyHukamueHsie

d)OpMyI'IVIperT cobcTBEHHOE MHEHME U no3nuunio, 3a4akoT BOMNPOCHI,
CTOAT NOHATHbIE ANA NAapTHepa NOHATUA

PeaynamusHesie

CTaBAT y‘-leﬁHbIe 3a4a4YM Ha OCHOBE COOTHECEHMUA TOro, 4YTO yXe
MU3BECTHO N YCBOEHO y4alWlMMCA, U TOro, YTO eu.l,é HensBecTtHoO

16. 3aKOH COXpaHeHMA MacChbl BELLLECTB.
Xrmunuyeckume ypaBHeHMs.

PopmynpoBaTh 3aKOH COXPAHEHNA MaCChl BELLLECTB.
JKcnepuMMeHTaNnbHO NOATBEPKAATb CNPaBea/IMBOCTb 3aKOHa
COXPaHeHWA macchl BeLLecTB.

Mo3HasamenvbHbie:

CraBAT 1 opmynunpytoT Npobsemy ypoKa, camocToATe/IbHO CO34at0T
ANrOPUTM AEeATENbHOCTU NPU peLleHrnn Nnpobaembl
KommyHukamueHeie:

OTcTamBaTb CBOKO TOUKY 3pEHUSA, NPUBOAUTL APryMEHTbI, NOATBEPKAAA
nx pakTamu. PasnunyaTtb B yCTHOM peun MHeHUe, [0Ka3aTenbCTBa,
rmnoressl.

Pe2ynsamueHele:

CamocToATeNlbHO 06HAPYKMBAOT U GOPMYIMPYIOT Npobaemy

17.CocTaBneHMe  XMMMUYECKUX  YpPaBHEHWM.
MHpopmauma, KOTOpyld HeceT XMMUYecKoe
ypaBHeHwMe.

CoCTaBNATb HA OCHOBE 3aKOHA COXPAHEHWUA MacCCbl BELLECTB XMMUYECKUe
YpaBHeHUA.

TpaHcaMpoBaTb MHOPMALMIO, KOTOPYIO HECYT XMMUYECKUE YPaBHEHUA.
Mo3HasamernbHsble:

MpeobpaszosbiBaTb MHGOPMALMIO U3 OAHOIO BUAA B APYrov M BbIbMpaThb
ana cebs yaobHyo popmy dukcaummn npeacrasneHna nHbopmamm
KomMyHUKaTUBHbIE:

[loroBapvBatoTC 0 COBMECTHOW AEeATENbHOCTU, MPUXOAAT K 06Lemy
peLleHunto, B TOM YNC/Ie U CTOJIKHOBEHWIO MHTEPECOB

PerynatusHble:

YYnUTbIBAIOT NPABMO B NNAHUPOBAHUMN U KOHTpOAE cnocoba peleHus

18.Knaccuomkauma XMMMUYECKUX peaKkLLmii no
COCTaBY M YMC/y peareHToB M NPoAyKTOB. Tunbl
XMMWUYECKUX peakunii. Peakummn coeamHeHus,
pasfnoXeHua.

KnaccnounumpoBaTtb XMMMUYECKME peaKL MK Mo NPU3HaKy YMcia U cocTaBa
peareHTOB M NPOAYKTOB.

XapaKTepu3oBaTb POJib KaTaM3aTopa B MPOTEKAHUN XMMUYECKOM
peakumn. Habntoaatb M ONUCbIBAaTb XMMUYECKUIA SKCNEPUMEHT C
NOMOLLbIO PYCCKOTO fA3blKa U A3bIKa XMUMUN.

Mo3HasamernsbHsble:

CtaBaT n dopmynnpytoT npobnemy ypoka, CaMoCTOATENIbHO CO34at0T
ANrOpUTM AEeATENbHOCTU NPU peLleHnn Nnpobaembl
KommyHukamueHsble:

OTCcTanBaTb CBOK TOYKY 3PEHUA, NPUBOANTL apryMeHTbl, MOATBEPKAAA
nx daktamu. PaznunyaTb B YCTHOM peun MHeHWe, A0Ka3aTeNbCTBa,
rmnoTessbl.

Pe2ynamueHele:
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CamocTonTeibHO 06HapyXu1BatoT U bopmyanpyroT npobaemy

19.Peakuuu 3ameLieHna n obmeHa.
Katanusartopbl 1 KaTanus.

KnaccmounumposaTtb XMMUYECKME PeaKL MK No NPU3HaKy YMC/ia U cocTasa
peareHToB M NPOAYKTOB.

XapaKTepu3oBaTb pPo/ib KaTaM3aTopa B MPOTEKAHUN XMMUYECKOM
peakumun.

Habntoaatb M 0NUCbIBaTb XMMUYECKUIA IKCNEPUMEHT C MOMOLLbIO
PYCCKOro A3bIKa M A3bIKa XMMMUMU.

lMosHasamensoHeole:

MpeobpaszosbiBaTb MHGOPMALMIO U3 OAHOrO BMAA B APYron M BbIBUpaThb
ons cebs yaobHyo popmy duKcaumm npeactaBnaeHms nHbopmaumm
KomMmyHUMKaTUBHbIE:

[loroBapvBatoTCa 0 COBMECTHOM AEeATENbHOCTU, MPUXOAAT K 06Lemy
peLleHunto, B TOM YAC/IE U CTOIKHOBEHMIO MHTEPECoB

PerynatusHble:

YUuTbIBAIOT NPABMO B NIAHUPOBAHMM M KOHTPOE cnocoba pelueHns

20.MoBTOpeHme 1 0606bLeHME TEMDI
« HayanbHble MOHATUA Y 3aKOHbI XUMUWNY».

Mo3HasamesnbHeble:

MpeobpaszosbiBaTb MHOPMALMIO U3 OAHOIO BMAA B APYrov M BbiIGMUpaThb
ons cebs yaobHyo popmy duKcaumm npeacrtaBneHmsa nHbopmaumm
KommyHuKaTuBHbIE:

[loroBapnBatoTca 0 COBMECTHOWN AeATENbHOCTU, NPUXOAAT K 0bLiemy
peLeHnto, B TOM YNCAE U CTOJIKHOBEHUIO MHTEPECOB

PerynatusHble:

Y4uTbIBAOT NPaBMIO B NIAHUPOBAHUUN U KOHTPOE crocoba peLueHmns

21.KoHmponbHaa paboma Ne 1 no meme:

« Ha4yanbHble NOHAMUA U 3aKOHbI XUumuu.

lNo3HaseamernbHeole:

CraBaT u popmynnpyroT npobiemy ypoKa, CaMoCTOATE/IbHO CO34at0T
ANrOPUTM AEeATENbHOCTU NPU peLleHnn Nnpobaembl
KommyHukamueHsblie:

OTcTamBaTb CBOKO TOUKY 3pEHUSA, NPUBOAMUTL APIrYMEHTbI, NOATBEPKAaA
nx paktamu. Paznunyatb B YCTHOM peum MHeHMe, 0Ka3aTeNbCTBa,
rmnoTtesbl.

PezynamueHsie:

CamocToATeNIbHO 06HAPYKMBAOT M GOPMYIMPYIOT Npobaemy

TEMA 2

BaxkHeiwime
npeacrasutenu
HeopraHU4YecKux
BeLecTs.
KonunyectBeHHble
OTHOLLEHMA B XMMUMU.
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1. CocTaB Bo3ayxa. [NoHATHE 06 06beMHOM
[,0Ne KOMMNOHEHTa NPUPOLHOM ra3oBo CMecH
- Bo3gyxa. Pacuet o6bema KOMMNOHEHTa
rasoBoii cMecu No ero o6bLemHoM 40K K
Haobopor.

XapaKtepusoBaTb 06 bEMHYIO [,010 KOMMOHEHTA NPUPOLHON ra30BOM
CMeCH, KaK BO34yX.

OnucbiBaTb 06beMHbIN cocTaB aTMOchEPHOro Bo3ayxa U NOHUMaTb
3HayYeHWe NOCTOAHCTBA 3TOr0 COCTaBa A/1A 340POBbA.
lMo3HasamensoHsoie:

CraBAT 1 GopmyaunpytoT npobaemy ypoKka, CamoCcToATe/IbHO CO34at0T
ANropuTM AEeATENbHOCTU NPU peLleHnumn npobaembl
KommyHukamusHsle:

OTCTanBaTh CBO TOUKY 3pEHUA, MPUBOAUTL apryMeHTbl, NOATBepPKAanA
nx pakTamu. PasnnyaTtb B YCTHON peun MHeHWe, JOKa3aTeNbeTBa,

LLeHHOCTb Hay4yHOro No3HaHus,
dbopmunpoBaHmne KyabTypbl
34,0p0BbSA, TPYA0BOE
BOCMUTaHMe, 3KoN0rn4yeckoe,
[YXOBHO-HPaBCTBEHHOE
BOCNUTaHue.
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rmnoTessbl.
PezaynamueHsie:

CamocToATeIbHO 06HAPYKMBAIOT U GOPMYANPYIOT Npobiemy

2. Knucnopog,. O30H. NonyyeHune Kncnopoga.
CobupaHue 1 pacnosHaBaHue KUCI0poaa.
Xumumyeckune CBOMCTBa KMCA0poaa:
B3aMMOLENCTBMNE C METallaMN, HEMETAI1aMM
M CNOXHbIMU BewecTBamu. MpumeHeHne
Kmucnopoga. KpyrosopoTt Kucsiopoga B
npupogae.

XapaKTepusoBaTb 030H, KaK aAN0TPOMNHY0 MoAMbUKALMIO KUCAopOoAa.
OnucbIBaTb pU3MYECKME U XMMUYECKME CBOMCTBA, NOyYeHue U
npYmMeHeHne KUCAopoaa.

YcTaHaBAUBaTb NPUYNHHO-CAEACTBEHHbIE CBA3U MeXAy GU3MYECKUMM
CBOMCTBAMM KMUca0poaa u cnocobamm ero cobmpaHms.

MpoBOANTb, ONUCBIBAaTb XMMUYECKNIA IKCNEPUMEHT.
Mo3HasamenobHble:

Mpeobpa3osbiBaTb MHPOPMALMIO U3 OAHOTO BUAA B APYroi 1 BbIGMpPaTb
ons cebs yaobHyo popmy duKcaumm npeactaBaeHmsa MHbopmaumm
KomMmyHuKaTUBHbIE:

[loroBapnBatoTCca 0 COBMECTHOWN AeATENbHOCTU, NPUXOAAT K 0bLiemy
peLeHnto, B TOM YACIE U CTOIKHOBEHWIO MHTEPECOB

PerynatusHble:

Y4nTbIBAOT NPABMAO B NNAHMPOBAHUMN U KOHTPO/E cnocoba peleHus

3.MpakTnueckas paborta N2 4. MonyyeHue,
cobupaHue 1 pacnosHaBaHue KMcnopoaa.

PaboTaTb c nabopatopHbiM 060pyAOBaHNEM W HArpeBaTe/IbHbIMM
npubopamu B COOTBETCTBMM C NPaBUIAMM TEXHUKKN Be30NacHOCTHU.
BbINnosHATL NpocTenwmne npmemsl obpateHuns ¢ NabopaTopHbIM
obopyaoBaHuem.

CobupaTb KMCNOPOL METOAOM BbITECHEHWUA BO34yXa U pacno3HaBaTh
ero.

HabntogaTtb 3a CBOMCTBAMM BELLECTB.

OnuncbIBaTb XMMUYECKMIA IKCNEPUMEHT.

CoCTaBNATL OTYeET.

Mo3HasamenobHble:

Bbl6MpPatOT OCHOBAHUA U KPUTEPUU AN1A KnaccubuKaumm

KommyHukamueHeie:

OTCTanBaTh CBOIO TOUKY 3PEHMA, MPUBOAMTL aPryMEHTbI, MOATBEPXKAAA
nx bakTamu. Paznunuathb B yCTHOM peun MHeHue, [0Ka3aTenbCTaa,
runoTesbl, Teopun Pe2ynamueHele:

MPUHUMAIOT U COXPaHAIOT yuebHyo 3a4audy, NNaHWPYIOT CBOM AeNCTBUA

B COOTBETCTBMM C NOCTABNEHHOM 3ap,a-4e171 nycnosmamu ee peannsauunm

4.0Kkcuapl. ObpasoBaHMe Ha3BaHUIA OKCUAOB
no ux popmynam. CoctasneHme dpopmyn
OKCMA0B MO UX Ha3BaHMAM. NpeacTasutenu
OKCWAOB: BOAA M YINEKUCAbIN ra3, HeraweHas
N3BECTb.

BblaenaTh CyliecTBeHHble NPMU3HAKM OKCUAOB.

[aBaTb Ha3BaHWA OKCMAO0B No UX popmynam.

CocTaBnATb GOPMY/Ibl OKCMAOB MO UX Ha3BaHUAM.

XapaKTepu3oBaTb TakKUX NpeacTaBuUTeNell OKCUAOB, KaK BOAa,
YFNEKUCABIN a3 U HeraleHas U3BecTb.

Mo3HaBaTenbHble: CaMOCTOATENBHO CO34a0T aIfOPUTM AeATeNIbHOCTU
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npu peLieHnmn Npobaem PasNMYHOro XxapaKkTepa OCHOBHbIX NMOHATUI
KommyHuKaTuBHbIe: OTCTanBaTb CBOO TOYKY 3peHMA, NPMBOAUTL
aApPryMeHTbl, NOATBEPKAANA UX paKTamu. PerynaTuBHble:[IpUHUMaIOT U
COXpaHAoT yuebHyIo 3a4ady, N1aHMPYIOT CBOM AENCTBMA B COOTBETCTBUM
C NOCTaB/IeHHOW 3a4a4ei.

5. Bogopog B npupoge. dusunyeckme u
XMMUYECKMe CBOMCTBA BOAOPOLA, €ro
nosly4eHMEe N NPUMEHEHME.

XapakTepusoBaTb COCTaB MOEKY/bl, GU3NYECKME U XUMUYECKME
CBOICTBA, NOAYyYEeHME U MTPUMEHEeHUe BO40pOaa.

YcTaHaBAUBATb NPUYMHHO-CNEACTBEHHbIE CBA3U MEXAY GU3MUYECKUMHU
CBOMCTBAMM M cnocobamm cobrpaHusa BOAOPOAA, XMMUYECKUMM
CBOWCTBAMM U €ro NPUMEHEHMEeM.

MpoBoAWTb, ONUCLIBATb XMMUYECKUI IKCMIEPUMEHT.
Mo3HasamenvbHble:

CamocToATENbHO CO3Aat0T a/ITOPUTM AEATENbHOCTU NPU PeLLeHnn
npobaem pasnnYHOro XapaKkTepa OCHOBHbIX MOHATUI
KommyHukamueHeie:

OTcTamBaTtbh CBOKO TOUKY 3pEHUA, NPUBOAMUTbL apryMeHTbl, NOATBEPXKAaA
nx pakTtamu. Pa3nnyatb B yCTHOM peyn MHEHWE, JOKa3aTe/bCTBa,
PeaynamueHsie:

MPUHMMAIOT M COXPaHAIOT y4ebHYIo 33434y, N1aHMPYIOT CBOW AeUCTBUA
B COOTBETCTBMM C NOCTAB/JIEHHOM 3a4a4e U YCI0BUAMM ee peannsaunm

6. MpakTnueckas paborta Ne 5. MNonyuyeHue,
cobupaHue 1 pacnosHaBaHWe BOAOPOAA.

PaboTtaTtb c nabopaTtopHbiM 060pYyAOBaHMEM U HarpesaTe/IbHbIMMU
npubopamu B COOTBETCTBMM C NPaBUIAMMN TEXHUKMN He30MacHOCTH.
BbINOMHATL NpocTeiwne npuembl 0bpaLLeHuns ¢ 1abopaTopHbIM
obopyaoBaHuem.

CobupaTb BOJOPOLS METOAOM BbITECHEHWA BO34yXa U Pacno3HaBaTb
ero.

Habntogatb 3a cBOMCTBaMM BELLECTB.

OnuncbIBaTb XMMUYECKMIA IKCNEPUMEHT.

CoCTaBNATL OTYeET.

lMo3HaseamesnbHeble:

CamMoCToATEIbHO CO34,at0T a/ITOPUTM AEATENbHOCTU NPU peLleHnn
npobaem pasMYHOro XapakTepa OCHOBHbIX MOHATMUI
KommyHuKamueHele: Pa3nnuyath B YCTHOW peyn MHeHue,
[,0Ka3aTeNbCTBa, MMnoTesbl, Teopuu PeayaamueHsie:

MpPUHUMAIOT U COXpaHAIDT y4ebHYyto 3aAauy, NIAaHUPYIOT CBOW AelCTBUA

B COOTBETCTBMM C NOCTABNEHHOM 3ap,a-4e171 nycnosmamu ee peannsauunmu

.7. Knucnotbl, Mx coctas 1 KnaccuduKkaumsa.
MHamkaTtopsl. Tabavua pacTBOPMMOCTH.
ConsHan 1 cepHan KUCNOTbI, MX CBOMCTBA U
npumeHeHue.

AHanM3MpoBaTb COCTaB KMC/OT.

PacnosHaBaTb KAC/OTbl C MOMOLLbIO MHAMKATOPOB.
XapakTepusoBaTb NpeacTaBUTENEN KUCIOT: CONAHYIO U CEPHYIO.
YmeTb paboTaTb ¢ Tabnumuen pactBOPMMOCTH.
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Oco3HaBaTb HEO6X0AMMOCTb CO61I0AEHMA NPABUA TEXHUKK
6e30nacHOCTM Npu paboTe € KUCAOTamMU.

Mo3HasamenbHble:

CamoCTOoATeNIbHO CO34at0T aNTOPUTM AEATENbHOCTU NPU PeLeHnn
npob6iem pasIMYHOro XapaKkTepa OCHOBHbIX NOHATUM
KommyHuKamueHble: KOHTPOAUPYIOT AelCTBMA HEOOX0AUMbIEe
KOPPEKTMBbI B AEICTBME NOC/E ero 3aBepLIeHUs Ha OCHOBE ero 1 y4yeta
XapaKTepa cAefaHHbIX OWWboK Pe2ynamusHbie:

MPUHUMAIOT U COXPaHAIOT

yuebHyto 3aZayy, NNaHMPYIOT CBOM AelCTBUA B COOTBETCTBUM C

rnocTaBneHHoM 3ap,aqelf1 nycnosmamu ee peannsaumm

8.Conu, nx coctas M Ha3BaHUA. PacTBOPMMOCTb
coneii B Boge. Mpeacrasutenu conen.

XapakTepu3oBaTb CO/IM Kak NPOAYKTbI 3aMeLLeHna BOAOPOAA B KUC/IOTe
Ha meTann.3anucbiBaTb GOpPMy/ibl CONEN No BaneHTHOCTU.HasbiBaTb
conun no popmynam.MpoBoamnTb pacyeTbl o Gopmynam cosei.
Mo3HasamesnbHbie: CamoCTOATENIbHO CO3A3at0T a/ITOPUTM AEATENBbHOCTH
npv peleHnm Npobaem pasNMYHOro XxapakTepa OCHOBHbIX NOHATUM
KommyHuKamueHble: KOHTPOAVPYIOT AeliCTBMA HeobXxoaMMmble
KOPPEKTMBbI B AieiCTBUE NOC/Ie ero 3aBepLleHma Ha OCHOBE ero 1 yyeTa
XapakTepa cAenaHHbIX OWnboK

PezaynamueHsie: [PUHUMAIOT U COXPaHAIOT y4ebHyto 3aauvy,
NJAaHMPYIOT CBOM AENCTBUA B COOTBETCTBUM C NOCTABAEHHOM 3a434el u
YCNOBUAMM €€ peanmsaLmm

9.MocTtosHHaA ABoragpo. Konnuectsa
Bewectsa. Monb. MonspHaa macca. KpaTHble
eANHNLLbI U3SMEPEHNA KONNYeCTBa BelLecTsa -
MWJINMONb U KNAOMOb. PacyeTsl ¢
MCMOb30BaHWEM MOHATUIN «KONNYECTBO
BeLLecTsay,

« MONAAPHANA Macca», «NOCTOAHHaA ABOragpo».

O6BbACHATD, YTO TaKOE KOIMYECTBO BELLLECTBA, MOJIb, NOCTOAHHAA
ABoragpo, MonapHaa macca.

PewaTb 3agaun.

Mo3HasamenbHble: YmeHve paboTaTb € y4eOHUKOM, ONONHUTENBHON
NINTepaTypo 1 nepuoanyeckon cuctemon KommyHuKamueHele:
ApPryMeHTUPYIOT CBOO NO3ULMIO U KOOPAUHUPYIOT €e C No3nLum
napTHepoOB B COTPYAHMUYeCTBe

PezynamusHeie:

MpUHUMaIOT 1 COXpaHAIOT

y4yebHyto 33434y, NNaHUPYIOT CBOM AEMCTBUA B COOTBETCTBMU C

rnocTaBneHHoM 3ap,aqel71 nycnosmamu ee peannsaumm

10.3akoH  ABoragpo. MonsapHbii  0bbem
razoobpasHbix  Bewects.  OTHocUTeNbHasA
MNOTHOCTb OAHOrO rasa no-apyromy. KpatHble
eAMHUUDBI U3MEPEHUA - MUIMMOAAPHbLIA U
KMIOMOJISPHbBIN obbembl razoobpasHbIx
BELLECTB.

O6bACHATD, YTO TaKOE KOIMYECTBO BeLLEecTBa, MOJb, MOCTOAHHAA
ABOrazpo, MoNsApHasa Macca, MOAAPHbIN 06bem.

PewaTb 3agaun.

Mo3HasamernbHble:

CamocToATeNIbHO CO34at0T aITOPUTM AEeATENbHOCTU NPU PeLLEHNN
npobaem pasMYHOro XxapakTepa OCHOBHbIX MOHATUI
KomMmyHUKamueHble: KOHTPONNPYIOT AelcTBuA Heobxogumble
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KOPPEKTMBbI B AeICTBME NOC/Ee ero 3aBepLieHns Ha OCHOBE ero 1 yderta
XapakTepa caenaHHbIX OWMBOK PeayaamueHoble:

MPUHUMAIOT M COXpaHAIT

yuyebHyto 3a4auy, NNaHUPYHOT CBOW AEUCTBUA B COOTBETCTBUM C

rnocTaBneHHoM 3ap,aqelf1 nycnosmamu ee peannsaumm

11PacyeTbl C UCMOJIb30BaHMEM NOHATUI
«KOJIMYECTBO BELLECTBA», « MONAPHaA maccay,
«NOCTOAAHHAA ABOrapo», «KMONAPHbIA 06bem
rasos».

XapaKTepusoBaTb Ka4eCcTBEHHYH CTOPOHY XMMMUYECKUX OOBEKTOB U
npoueccos.

PewaTb 3agaun.

Mo3HasamenobHeble: YmeHne paboTaTb C y4ebHUKOM, LONONHUTENBHOM
NIUTepaTypo 1 nepuoandeckon cuctemoin KommyHuKamueHele:
ApPrymMeHTUpPYIOT CBOKO MO3ULMIO U KOOPANHUPYIOT €€ C NO3ULLUN
napTHepoOB B COTPYyAHUYECTBE

PeaynamueHsie:

MpuHUMalOT 1 coxpaHaoT

yyebHyto 33434y, NNaHUPYIOT CBOM AEUCTBUA B COOTBETCTBMU C
NOCTaB/IEHHOM 3a434el U YCIOBUAMU €€ pPeasiv3auunm
PezynamusHvie:

MpuHUMalOT 1 coxpaHAalT

y4ebHyto 33434y, NN1aHUPYIOT CBOM AEUCTBUA B COOTBETCTBMU C

nocTasneHHoM 3ap,at|e171 nycnosmamu ee peannsaumm

12 PacueTbl C UCMOAb30BaHNEM MOHATUM
«KOJIMYECTBO BELLECTBAY, « MOAPHasA Macca,
«NOCTOAAHHAA ABOraApo», «KMONAPHbIA 06bem
rasos».

XapaKTepusoBaTb Ka4eCTBEHHYIO CTOPOHY XMMMUYECKUX OO BEKTOB U
npoueccos.

Pewartb 3agaum.

Mo3HasamenbHble: YmeHue paboTaTb € y4eOHUKOM, ONONHUTENBHOM
NITepaTypon 1 nepuoandeckon cuctemoin KommyHuKamueHele:
AprymeHTUPYHOT CBOIO NO3ULMIO U KOOPAMHUPYIOT ee C NO3nLumn
napTHepoOB B COTPYAHUYECTBE

Pe2ynamueHele:

MpuHUMalOT 1 coxpaHAaT

y4ebHyto 33434y, NNaHUPYIOT CBOM AEUCTBUA B COOTBETCTBUM C

nocTasneHHoMn 3ap,at|e171 nycnosmamu ee peannsaumm

13.Tuapocdepa. KpyrosopoT BoAbl B Npupoae.

dur3nyeckne 1 XMMmMyYeckme CBOMCTBA BObI:
B3aMMO/ZENCTBME C OKCUAAMM.

O6bACHATL KPYroBOPOT BOAbI B MPUPOAE.

lNo3HaseamernbHeole:

CamoCTOATENIbHO CO34at0T aITOPUTM AEATENbHOCTU NPU pelleHnmn
npobaem pasIMYHOro XxapaKkTepa OCHOBHbIX MOHATUM
KomMmyHUKamueHble: KOHTPONNPYIOT AelcTBuA Heobxogumble
KOPPEKTMBbI B AeiCTBUE NOC/Ie ero 3aBepLleHmsa Ha OCHOBE ero 1 yyeTa
XapaKTepa caeflaHHbIX OWnboK Pe2ynamueHebie:

MPUHUMAIOT U COXPaHAIOT

y4ebHyto 3aZauy, NIaHUPYIOT CBOW AEUCTBUA B COOTBETCTBUM C

nocTaBneHHoOM 3ap,aqel71 nycnosmamu ee peannsaumm

14.0cHoBaHuA, Ux coctas. PacTBOPUMOCTb

KI'IaCCMd)VILI,MpOBaTb OCHOBAHMA NO PaCTBOPUMOCTMU.
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OCHOBaHWA B Boge. MiameHeHMe OKpacku
MHAMKATOPOB B LWe/I0YHOM cpeae.
MpeacTaBuTeNM LeNoYen.

OnpeaenaTb NPUHAANEKHOCTb HEOPraHMYECKMX BELLLECTB K Knaccy
0OCHOBaHWi 0 dopmyne.

XapakTepu3oBaTb CBOICTBA OTAENbHbIX NPeAcTaBuTeNeil OCHOBAHUN.
Mcnonbsosatb TabanLy pacTBOPMMOCTY AN1A onpeaeneHns
pPacTBOPUMOCTM OCHOBAHMA.

Mo3HasamenbHble: YMeHve paboTaTh € y4eOHUKOM, LOMNONHUTENBHOM
INTepaTypoi 1 nepuoanyeckon cuctemon KommyHuKkamueHele:
ApPrymeHTMpPYIOT CBOIO MO3ULMIO U KOOPANHUPYIOT ee € NO3nLLumn
napTHepoB B COTPYAHMYeCTBe

PeaynamueHsle:

MpUHUMAIOT N COXPaHAIOT

y4ebHyto 3aauy, NNaHUPYIOT CBOW AENCTBUA B COOTBETCTBUM C

NoCTaB/fIEHHON 3a434ell U YCIOBUAMU e peaniv3auunm

15.PacTBOpUTEND N PAaCTBOPEHHOE BELLECTBO.
PactBopbl. PactBopeHue. M'mapatbl. Maccosas
[,0NA PacTBOPEHHOro BelecTsa. PacyeTsl ¢
MCMo/Ib30BaHMEM NOHATUIN «MaccoBas 405
pacTBOPEHHOTO BeLecTBar.

OB6BACHATD, YTO TAKOE MaCcCOBas [0/1A PAaCTBOPEHHOTO BELLLECTBaA.
YcTaHaBAMBaATbL aHaoMMM C 06beMHOM goNeN.

PewaTb 3agaun.

Mo3HasamernbHble:

CamMoCToATE/IbHO CO34at0T a/ITOPUTM AEATENbHOCTU NPU pPeLleHnr
npobaem pasMYHOro XapakTepa OCHOBHbIX MOHATUM
KommyHUKamueHble: KOHTPONMPYIOT AelcTBUA Heobxogumble
KOPPEKTMBbI B AeCTBUE NOC/Ie ero 3aBepLleHMsa Ha OCHOBE ero 1 yyeTa
XapaKkTepa cAenaHHbIX OLWNBOK PeayasmueHeble:

MpuHUMalOT 1 coxpaHaoT

y4yebHyto 3aauy, NNaHUPYIOT CBOW AENUCTBUA B COOTBETCTBUM C

NOCTaB/NIEHHOM 3a434ell U YCIOBUAMU €€ pPeasim3aumnm

16.MpaKTnyeckana paborta Ne 6.
MpuroToBneHMe pacTBOPOB CONEN C UX
3a4aHHO MaccoBon Aonei.

PaboTaTb c nabopatopHbiM 060pyAOBaHNEM M HArpeBaTe/IbHbIMM
npubopamu B COOTBETCTBMM C NPABUIAMMN TEXHUKM HE30MacHOCTMU.
BbINOMHATL NpocTeiwne npuembl 0bpaLLeHuns ¢ 1abopaTopHbIM
obopynoBaHuem.

HabntogaTtb 3a CBOMCTBAMM BELLECTB.

OnuncbIBaTb XMMUYECKMIA IKCNEPUMEHT.

CoCTaBNATL OTYeET.

Mo3HasamenbHble: YmeHve paboTaTh € y4eOHUKOM, LONOSHUTENBHOM
NINTepaTypon U nepuoanyeckon cuctemon KommyHuKamueHele:
ApPryMmeHTMpPYIOT CBOIO NO3ULMIO U KOOPAUHUPYIOT e C No3nunm
NnapTHEpOB B COTPYAHMUYECTBE

PezaynamueHslie:

CamocToATeIbHO 06HAPYKMBAIOT U GOPMYAMPYIOT Npobaemy

17. O6obLieHne u cuctemaTusaLms 3HaHUM No
Teme: «BaxkHelLwmMe npeacTaBuTenu
HeopraHMyeckumx Belects. KonndyectseHHble
OTHOLLEHMUA B XUMUNY.

Pewatb 3agaun.
Mo3HasamenbHble: Icnonb3yoT NOUCK Heobxoanmoin nHopmauun

[O15 BbINOJIHEHWUSA y4ebHbIX 334aHMI C UCNOb30BaHMEM y4ebHOM
nMTepaTtypbl
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KommyHuKamueHble: ApryMeHTUPYIOT CBOIO NO3ULUIO U
KOOPAMVHUPYIOT ee C NO3ULMM NAPTHEPOB B COTPYAHUYECTBE
PezynamueHbie: CamocToaTeNbHO 06HapyKUBatloT U GopMyanpyroT
npobnemy

18.KoHTponbHas paborta Ne 2 no Teme:
«BaHenwwmne npeacTaBUTENIN HEOPTraHNYECKUX
BewecTs. KonmyecTseHHble OTHOLEHWA B
XUMUN»,

PewaTb 3agaun.

Mo3HasamenobHeble: YmeHve paboTaTb C y4eOHUKOM, A0NONHUTENBHOM
NIUTepaTypoi U nepuoandeckon cuctemon KommyHuKamueHele:
ApPrymMeHTUpPYIOT CBOKO MO3ULMIO U KOOPANHUPYIOT €€ C NO3ULLUN
napTHepoB B COTPyAHUYECTBE

PeaynamuseHvie:

CamocToATe/IbHO 06HAPYKMBAIOT U GOPMYAUPYIOT Npobiemy

[loMaLuHMiA SKCNepUMEHT.
BblpaluvBaHue KPUCTaNIOB.

BbINoHATL 6€30MnacHble B AOMALIHUX YCNOBUAX SKCNIEPUMEHTBI,
npoBoAnTb HabNOAEHMA 32 POCTOM KPUCTANOB.

OdopmnsaTb OTYET 0 NpoaenaHHoN paboTe ¢ NCNOb30BAHNEM PYCCKOTO
A3blKa U A3blKa XUMUN.

Mo3HasamenbHble: Icnonb3yoT NOUCK Heobxoanmoin nHbopmauum

019 BbINO/IHEHUA y4ebHbIX 334aHUI C UCNOIb30BaHMEM Yy4YebHOM
nMTepaTtypbl

KommyHuKamueHbie: ApryMeHTUPYIOT CBOKO MO3ULMIO U
KOOPAMHMPYIOT ee € NO3ULMM NapTHEPOB B COTPYAHMYECTBe
PeaynamueHebie: CaMocToATeIbHO 06HAPYKMBAOT U GOPMYIMPYIOT
npobnemy.

TEMA 3
OCHOBHbIle Knacchbl
HeopraHU4ecKux
COeAUNHEeHWNA.

13

1. O606LeHne cBegeHNt 06 oKcuaax, ux
KnaccuduKaumm, HasBaHUAX U CBOMCTBAX.

O6bACHATD, YTO TaKoe HecosieobpasytoLme oKcuabl, coneobpasyroLime
OKCWZbl, OCHOBHbIE OKCUAbI, KUCIOTHbIE OKCUAbI.

XapakTepun3osaTb 06LLME XMMUYECKME CBOMCTBA OKCUAOB.

CocCTaBNATb YPaBHEHUSA pPeaKLMii C y4acTMEM OKCUAOB.

YmeHune paboTaTb ¢ y4ebHUKOM, JONONHUTENBHON ANTEPATYPOM U
nepuoamnYeckon cuctemonm

KommyHuKamueHble: YMeHne COTPYyAHMYATb C yUMTeIeM B NOUCKE U
cbope nHdopmaLmm, caywaTtb ero.

PezynamueHvle:

CamocToATe/IbHO 06HaPYKMBAKOT U GOPMYAUPYIOT Npobaemy

2. Cnocobbl NnonyyeHua oKCnaos..

MpoBOAMTL ONbITbI, NOATBEPKAAOLLME XMMUYECKME CBOMCTBA OKCUAOB
¢ cobntogeHnem npasun TEXHUKKM BesonacHoCcTU.

Mo3HasamenbHble: YmeHve paboTaTb € y4eOHUKOM, ONONHUTENBHON
NITepaTypoi 1 nepuoamyeckon cuctemon KommyHuKamueHele:
ApryMeHTUpPYIOT CBOKO MO3ULMIO U KOOPAUHUPYIOT €€ C NO3ULLUN
napTHepoB B COTPyAHUYECTBE

PezaynamueHslie:

MaTpnoTtnyecKkoe, rpaxkaaHcKoe,
LLeHHOCTb HAy4YHOrO NO3HAHUA,
dopmmpoBaHME KyabTypbl
3/10pOBbA.

28




CamocToAaTeNbHO 06HAPYKMBAIOT M GOPMYAUPYIOT Npobiemy

3. OcHoBaHuA, UX KnaccuduKauma, HazBaHUA u
CBOWCTBA. B3anmopgencTame ¢ KUCIOTamu, €
KMCNOTHbIMM OKCUZAMU U CONAMM.

CocTaBNATb YPaBHEHUA peakLuuii ¢ y4acTMEM OCHOBaHUMA.
HabntoaaTtb M oNUCbIBaTb PeakLym € y4acTUeM KUCOT C MOMOLLbIO
PYCCKOro A3blKa U A3bIKa XMMUMN.

MpoBoAWTb OMbITbI, NOATBEPNKAAIOLLME XMMUYECKME CBOICTBA
OCHOBaHWM, ¢ cobatogeHem NpPaBua TEXHUKN 6e30MacHOCTHU.
Mo3HasamesnbHble: VIcnonb3yoT NOUCK Heobxoanumon nHdopmaumm

O/1A BbINO/IHEHUSA y4eBHbIX 334aHWI C MCNOIb30BaHNEM y4yebHOM
nTepatypbl

KommyHuKamueHele: AprymeHTUPYIOT CBOKO NO3ULMIO U
KOOPAMHMPYIOT ee C Mo3unLMM NapTHEPOB B COTPYAHUYECTBE.
PezynamueHvlie:

CamocToATeIbHO 06HApPYKMBAOT U popmynnpyoT Nnpobaemy

4. Pa3nosKeHne HepacTBOPUMbIX OCHOBaHWIA.
Cnocobbl NolyYEHMA OCHOBAHWNA.

CocTaB/iATb ypaBHEHMA peaKuuii C y4acTMEeM OCHOBaHWIA.

Habnto4atb M ONUCbIBaTb PeaKLyK C y4acTUeM KUCIOT C MOMOLLLbIO
PYCCKOTO f3blKa M A3blKa XMMUW.

MpoBOAWTb ONbITbI, NOATBEPKAAIOLLME XMMMYECKME CBOMCTBA KMCOT, C
cobaoaeHrem NpaBu TeXHUKM 6e30nacHoCTy.

Mo3HaeamesnbHble:

BbibupatoT Hanbonee apPpeKkTUBHbIE CNOCOBLI peleHnn 3aaay,
KOHTPO/IMPYIOT M OLLEHUBAIOT NpoLecc 1 pe3ynbtaTt. KOMMyHUKATUBHbIE!
YYacTBYIOT B KO/INIEK-TUBHOM 06CYKAeHMMU Npobiem.

PezynamueHvle:

CamocToATe/IbHO 06HaPYKMBAKOT U GOPMYANPYIOT Npobaemy

5. Kucnotbl, ux knaccudukauma n HasBaHuA.
ObLme XMMUYecKne CBOWCTBA KUC/OT.
B3anmogeicTeme KUCAOT C MeTaNiamMu.
INEKTPOXMMUYECKUI PAL, HaNPAXKEHUN
MeTasnnos..

XapakTepusosaTb 06LME XMMUYECKME CBOMCTBA KMCAOT.

CocTaBnATb ypaBHEHMA pPeaKLmii C y4acTMeM KMCAOT.

Habnoaatb M oNMCbIBaTb PeaKkLMmu C y4acTMEM KUCAOT.

MpoBOAMTb ONbITbI, NOATBEPKAAIOLLME XMMMUYECKME CBOMCTBA KMCNOT, C
cobnogeHnem Npasua TEXHUKN Be3onacHocTH.

Mo3HasamenbHble: BbibupatoT Hanbonee appeKkTUBHbIE CNOCOObI

pelleHnsa 3a4a4, KOHTPOIMPYIOT U OLLEHUBAIOT NPOLLECCUMMN pe3ynbTaT
KOMMYHMKaTMBHbIE: YHaCcTBYIOT B KONNEKTUBHOM 06CYKAEHMM
npobaem, NPoABAAIT aKTUBHOCTb BO B3aMMOZENCTBUN 1A peLleHns
KOMMYHWKaTUBHBIX U

no3sHaBaTeNbHbIX 3a4a4 Pe2ysamueHsbie; OLeHMBaIoT NPaBUIbHOCTb
BbINO/IHEHWUA AEWCTBUA HA YPOBHE afleKBaTHOWM PeTPOCNeKNBHOM
OLLEHKM

6. Bzanmogaencreme KMCOT C OKCUAaMM

XapaKTepmaoBaTb 06LIJ,ME XMMUYECKMe CBOMCTBA KUCAOT.

29




MeTasnNos. Peakuua HelTpanmsaumm.
B3aumogeincTBMe KUCAOT C CONAMM.
MonyyeHre 6ECKNCAOPOLHbIX U
KMCNOPOACOAEPHKALLMX KUCOT.

CocTaB/iATb ypaBHEHMA pPeakLunii C y4acTMeM KMCAOT.

Habnto4atb M ONUCbIBaTb PeakLun C yHacTeM KUC/IOT.

MpoBOAWTb OMbITbI, NOATBEPKAAIOLLME XMMUYECKME CBOMCTBA KUCOT, C
cobntoaeHvem NpaBua TEXHUKK 6€30MacHOCTM.

Mo3HasamenbHble: BbibnpatoT Hanbonee appeKkTUBHbIE CNOCOObI

pelleHna 3a4a4, KOHTPOIMPYIOT U OLLEEHUBAIOT NPOLLECCUMU pe3ynbTaT
KoMMyHMKaTMBHbIE: YYacTBYIOT B KONNIEKTUBHOM 06CYKAEHUM
npobsem, NPoABAAT aKTUBHOCTb BO B3aMMOAENCTBUN AN pPeLleHns
KOMMYHWUKaTUBHbIX U

no3HaBaTe/bHbIX 3aga4 PeaynamueHele: OLeHMNBaOT NPaBUIbHOCTb
BbINO/IHEHUA AENCTBUA Ha YPOBHE aleKBaTHOW PETPOCMNEKMBHOM
OLLEHKM

7. Conu, ux KnaccmduKauma n CBOMCTBa.
B3anmopgeiicTeue conel ¢ metannamu,
0COBEHHOCTU 3TUX peakumid.

PasnunuaTtb NOHATUA: CpeaHME, KUC/Ible, OCHOBHbIE COMN.
XapakTepun3oBaTb 0bLMe XMMUYECKUE CBOMCTBA CONEN.

CoCTaBNATb YpaBHEHUA peaKLuii C y4acTuem conei.

Habntoaate v onucbiBaTb PeaKkLMm C y4acTMem Conen.

MpoBOAMTb OMNbITbI, NOATBEPKAAIOLME XMMUYECKME CBOMCTBA CONEN C
cobntofeHem NpaBua TEXHUKK 6€30MacHOCTH.

Mo3HasamenvbHble:

CtaBAT U GopMyAnpyIOT NPobemMy YpOKa, CaMOCTOATE/IbHO CO34at0T
aNropuTM AeATeNbHOCTM NPU peleHnmn npobaembl
KommyHuKamueHble: Y4acTBYIOT B KONNEKTUBHOM OBCYKAEHUN
npobaem, NPOsABAAIT aKTUBHOCTb BO B3aMMOAENCTBUM A/1A peLLeHun
KOMMYHUKATUBHbIX N MO3HaBaTe/IbHbIX 3a4a4

PeaynamueHsbie: MPUHUMAIOT U COXPaHAIOT y4ebHyto 3aaavy,
NJaHUPYIOT CBOM A,EeNCTBUA B COOTBETCTBUM C NOCTaB/IEHHOM 3a43a4el n
YyCNOBUAMU ee peanmsaLmm

8. Bsaumopgeicteme coneit c conamu.

PasnnuaTtb NOHATUA: CpeHUeE, KUC/Ible, OCHOBHbIE COMM.
XapaKtepusoBaTb 0bLMe XMMUYECKME CBOWCTBA CONeN.

CocCTaBNATb YPaBHEHUA peakL Ml C y4acTMeMm Coeit.

Habnopate v onucbiBaTb peaKkL MM C yHacTMeM CONen.

MpoBOAMTb OMNbITbI, NOATBEPIKAAIOLME XMMUYECKME CBOMCTBA CONEN C
cobnofeHnem npasua TeXHUKM 6e30nacHoCTy.

Mo3HasamenbHble: CAMOCTOATENBHO BbIAENAT GOPMYAMPYIOT
NoO3HaBaTe/IbHYHO Lie/ib, UCMO/b3YA 06LMe NpUemMbl PeLleHna OKCUA0B
KommyHuKamueHsle: Y4acTBYIOT B KONJIEKTUBHOM 06CYKAEHMMU
npobaem, NPoABAAIOT AaKTMBHOCTb BO B3aUMOLENCTBUM /1A PELIEHUA
KOMMYHWKaTMBHbIX U NO3HaBaTe/IbHbIX 334a4. Pe2yaamueHsle:
MNocTaHoOBKa y4ebHOW 3a4,3a4M Ha OCHOBE COOTHECEHMUA TOTO, YTO
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M3BeCTHO U YCBOEHO, U TOTO, 4YTO eLle HEN3BECTHO

9. leHeTHueckue pA4bl MeTanna U HemeTanna.

XapaKTepun3oBaTb NOHATUE KFTEHETUYECKUN pAa».

NnnocTpupoBaTh reHETUYECKYO B3aMMOCBA3b MEXKAY BELLECTBAMM.
3anucblBaTb YpaBHEHWA PeaKLUii, COOTBETCTBYHOLLMX
nocnenoBaTesIbHOCTU LLeNOYKKN I'IpeBpaLLI,EHVII\/‘I HeopraHn4ecKunx
BEeLLEeCTB Pa3/IMYHbIX KJacCoB.

lMosHasamensoHeole:

CaMOCTOATE/IbHO BblAENAIOT

GopMyNnPYIOT NO3HABATE/bHYIO Lie/lb, UCMO/b3YA 06LMe Nnpuembl
peleHna OCHOBaHM

KommyHukamueHeie:

YYacTByHOT B KO/LIEKTUBHOM 06CYyKAEHUMN Npobaem, NpoABAAoT
AKTUBHOCTb BO B3aUMOZENCTBUMN ANA PeLleHUs KOMMYHUKATUBHBIX U
Nno3HaBaTeNbHbIX 33434

PeaynsamueHesie:

MocTaHoBKa y4ebHOM 3343a4M Ha OCHOBE COOTHECEHMA TOFO, YTO

M3BeCTHO U YCBOEHO, 1 TOTO, 4YTO elle Hen3BeCTHO

10. MpaKtuyeckana pabota Ne 7.
PelwweHune akcnepmmeHTabHbIX 334a4.

PaboTaTtb c nabopaTtopHbim 060pyAOBaHMEM M HarpesaTeIbHbIMU
npubopamu B COOTBETCTBMM C NPABUIAMMN TEXHUKKM Be3onacHoCTU.
BbINnosHATL NpocTenwmne npmemsl obpaleHus ¢ nabopaTopHbIM
obopyaoBaHuem.

Habntopatb 3a cBOMCTBaMM BELLECTB.

OnucbIBaTb XMMUYECKUIA SKCTIEPUMEHT.

CocTaBnATb OTYeT.

Mo3HasamenobHble:

CaMOCTOATENIbHO BblAENAOT GOPMYNNPYIOT NO3HABATE/IbHYIO Liesb,
MCnosb3ys obLive Npuembl peLleHns KUCNOT KoMmMyHUKamueHble:
YyacTBylOT B KONJIEKTUBHOM 0b6cyaeHnn npobnem, PecynamusHeie:
MocTaHOBKa y4ebHOW 3a4a4M Ha OCHOBE COOTHECEHMUA TOTO, YTO
M3BECTHO M YCBOEHO, U TOTO, YTO elle HEU3BECTHO

11. l'eHeTMyYecKasn cBA3b mMeXay Knaccamum
HeopraHM4eCckux seLLecTs.

XapaKTepusoBaTb Ka4eCTBEHHYIO CTOPOHY XMMUYECKUX OOBEKTOB U
npoueccos.

Pewatb 3agaun.

lNo3HaseamernbHeole:

CaMOCTOATENIbHO BbIAENAT

dopmMynnpyroT NO3HaBATE/bHYIO Lie/Ib, UCMOb3Ys 0bLme npuembl
pelweHus conen

KommyHuKamueHvle:

YYacTByHOT B KONIEKTUBHOM 06CYyKAEHUN Npobaem, NpoasaAloT
aKTMBHOCTb BO B3aUMOAENCTBMM A/1A PELUEHNSs KOMMYHMKaTUBHbIX U
NO3HaBaTe/IbHbIX 3a/a4 PeaysamueHsble:
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MNocTtaHoBKa yqe6H0171 3a4a4M Ha OCHOBEe COOTHEeCeHUA Toro, 4To
M3BECTHO U YCBOEHO, U TOTO, 4YTO eLle Hen3BeCTHO

12.0606wweHne U cuctemaTusauus 3HaHUit No
Teme: «OCHOBHbIE KN1acCbl HEOPraHNYECKNX
coeiHEHUI Y.

PewaTb 3agaun.

MNo3HaBaTenbHbie:

CTpoAT peyeBOe BbICKa3blBaHWE B YCTHOM U MUCbMEHHOW dopme
KoMMyHMKaTUBHbIE: KOHTPOAMPYIOT AECTBMA HEOOXOAUMbIE
KOPPEKTMBbI B AeNCTBME NOC/Ee ero 3aBepLleHna Ha OCHOBE ero U yyeTta
XapakTepa caenaHHbIX olWnboK PerynatusHbie:

BHOCAT HeO6X0AMMble KOPPEKTUBDLI B AeACTBME NOCNE ero 3aBepLIeHns

Ha OCHOBE ero 1 yyeTa XxapaKkTepa cAelaHHbIX OWN60oK

13.KoHTponbHasA paborta Ne 3 no teme:
«OCHOBHbI€e K/1acCbl HEOPraHNYECKUX
coeaAnHEeHUnn».

MNo3HaBaTenbHble:

CTpoAT peyeBOe BbICKa3bliBaHWE B YCTHOM U MUCbMEHHOW dopme
KomMMyHUKaTUBHbIE: KOHTPOIMPYIOT AECTBUA HEOBX0AMMble
KOPPEKTMBbI B AeCTBUE NOC/IE ero 3aBepLUeHna HAa OCHOBE ero U yyeTa
XapaKTepa cAenaHHbIX OWNOOK PerynaTtusHble:

BHOCAT HEObXOAMMbIE KOPPEKTMBbI B ,ENCTBUE NOC/IE €ro 3aBepLUeHus

Ha OCHOBE ero 1 yyeTa xapaKkTepa cAeNnaHHbIX ownboK

TEMA 4.
MepuoanuecKknii 3aKoH U
Nepuoaunueckas cuctema
XMMMYECKUX 3/1eMEHTOB
A.U. MeHpgeneeBa n
CTpoeHue aToma.

1.EcTecTBeHHble cEMENCTBA XMMUYECKUX
3/1EMEHTOB: LLLe/I0YHbIe MeTa/bl U
LLeN0YHO3EeMeNbHbIe, FranoreHbl, MHEPTHbIE
rasbl. AM¢ooTepHOCTb. AMPOTEpPHbIE OKCUAbI U
r’MAPOKCMAbl. KOMnneKkcHble conu.

O6bACHATL NPU3HAKK, NO3BONAIOLLNE 0OBEANHATL FPYMMbl XMMUYECKUX
3/IEMEHTOB B €CTECTBEHHbIE CEMENCTBA.

PacKkpblBaTb XMMUYECKUI CMbICN Ha3BaHU €CTECTBEHHbIX CEMEICTB.
AprymeHTMpOBaTb OTHOCUTE/IbHOCTb Ha3BaHWA UHEPTHbIE rasbl.
O6bACHATDL, UTO TaKoe aMdoTepHbIE COeAUHEHMA.
Mo3HaBaTeNbHble:

BblauKeHWe rmnoTes, ux 060CHOBaHWE, AOKA3ATENLCTBO
KomMMyHUKaTUBHbIE:

YYacTByHOT B KONNIEKTUBHOM 06CYyKAEHUN Npobaem, NpoAasaAloT
adKTUBHOCTb BO B33VIMO,D,€I7ICTBVIVI AnAa peweHna KOMMYHUKATUBHbIX U
Nno3HaBaTe/IbHbIX 33434 PerynatueHble:

MNaHMpPYIOT CBOM AENCTBUA B CBA3W C NOCTaBJAEHHOW 3ag3a4en u
YC/IOBUSIMU ee pelleHun

2.0tkpbiTHe A.U. MeHpaeneesbim
lNeproanyeckoro 3akoHa 1 cosgaHue um
Meproanyeckomn cMcTeMbl XMMUYECKUX
3/1eMeHTOB.

PasnunuaTtb ecTecTBEHHYIO U UCKYCCTBEHHYIO KnaccuduKaumm.
AprymeHTMpOBaTb OTHeCeHWe MNepnoMYecKoro 3aKoHa K ecTeCTBeHHOW
KnaccuduKaumu.

MogenmpoBaTb XMMUYECKME 3aKOHOMEPHOCTU C BblaeneHvem
CYLLLECTBEHHbIX XapaKTEPUCTMK O6bEKTA U NpeaCcTaBNeHUEM UX B
NPOCTPAHCTBEHHO-TPAadUUYECKOM NN 3HAKOBO-CMMBOIMYECKOW hopMe.
No3HaBaTenbHble: BolgsuxkeHne runoTes, nx obocHoBaHue,
A0Ka3aTenbcTBo KOMMYHUKaTUBHbIE: YYacTBYIOT B KOITIEKTUBHOM
obcyKaeHUn npobnem, NPoABAAIOT aKTUBHOCTb BO B3aUMOAENCTBUMU
ON1A pelleHna KOMMYHUKATMBHBIX M MO3HaBaTe/IbHbIX 33434
PerynatusHble:

MnaHVpyIOT CBOM AENCTBUA B CBA3W C NOCTaB/EHHOW 3ag3a4en 1

MaTproTHYECKOE., rpaXkaaHCKoe,
LLeHHOCTb Hay4YHOro NO3HaHWs,
bopmunpoBaHmne KyabTypbl
34,0p0BbSA, TPYAO0BOE
BOCMUTaHWeE, 3KoN0rMYecKoe,
[YXOBHO-HPAaBCTBEHHOE
BOCMUTaHue.
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yCnosunaMmm ee peleHna

3.ATOMbI KaK popma CyLLecTBOBaHMUA
XMMUYECKUX 31eMeHTOB. OCHOBHble cBeAEeHUA
0 CTpoeHMn aToMoB. [loKkasaTenscTsa
CNOXHOCTU CTPOeHUA atoma. OnbITbl
Pesepdopaa. MnaHeTapHas moaenb CTpoeHUA
aToma.

CoctaB aToMHbIX Agep. OTHOCUTeNbHaA
aToMHasa macca. B3aumocsaAsb NoHATUI
KMNPOTOH», KHEUTPOH», KOTHOCUTE/IbHASA
aTOMHasA macca».

OnucbiBaTb CTPOEHME AAPa aTOMa UCNoab3ysa MNepruoanyeckyto cuctemy
Xummyeckmx anementos . . MeHaeneesa.

Monyyatb MHGOPMALMIO MO XMMUU U3 PA3SIUYHBIX UCTOYHUKOB,
aHanu3upoBsaTb eé.

MNo3HaBaTenbHble:

Mcnonb3yoT Nonck HeobxoaAMMon MHPopMaLUm Ana BbINOJHEHUA
y4ebHbIX 334aHN KOMMYHMKaTUBHbIE: YYacTBYIOT B KOLIEKTUBHOM

obcyRaeHnn npobaem. PerynatusHble: MocTaHOBKa yuebHOM 3a8aum

4. MuKkpomMmup. dneKkTpoHbl. CTpoeHne
3/IEKTPOHHbIX YPOBHEN aTOMOB XMMMUYECKUX
anemeHToB NeNe 1-20. NMoHATHe o
3aBepLEeHHOM 3/IeKTPOHHOM YpPOBHe.

O6bACHATD, YTO TAKOE 3NIEKTPOHHbIN CI0M UM SHEPreTUYecKnii
YPOBEHb.

CoCTaBNATbL CXeMbl pacnpeneneHus 31eKTPOHOB NO 3/1EKTPOHHbIM
CNOSIM B 3/1IEKTPOHHOM 060/104Ke.

No3HaBaTenbHblie: CTaBaT U GOPMYIMPYIOT LLen U Npobiembl ypoka
KommyHUKaTUBHbIE

: YYacTBYyHOT B KOLIEKTUBHOM 06CY}KAEHUN Npobaem, NpoABaAloT
adKTUBHOCTb BO B3aVIMO,D,EI7ICTBVIVI AnAa peweHna KOMMYHUKaTUBHbIX U
no3HaBaTe/IbHbIX 33434 PerynatuBHble: MocTaHOBKa y4ebHOW 3a4a4m
Ha OCHOBE COOTHECEHMS TOr0, YTO M3BECTHO U YCBOEHO, M TOTO, YTO elle
Hen3BecTHO

5.M30TONbI. PUBNYECKUIN CMbICT CUMBOJIUKK
Mepuoguueckot  cuctembl.  CoBpemeHHas
dopmynmnpoBka  MepuoanYECcKOro  3aKOHa.
M3meHeHWe CBOMCTB 3/1IEMEHTOB B Nepuoaax u
rpynnax, Kak QyHKLMA CTPOEHUS 3/1EKTPOHHbIX
o0b0on04eKk aToMOB.

PackpbiBaTb GU3NYECKUI1 CMBICA: NOPSAKOBOrO HOMEPA XMMUYECKOTO
a/1emeHTa, HoMepa nepuoaa U Homepa rpynnbi.

O6bACHATb 3aKOHOMEPHOCTU USMEHEHWUA METANINYECKUX U
HeMeTaN/IMYECKUX CBOMCTB XMMMUYECKUX /TIEMEHTOB U UX COEAUHEHUI B
nepuogax v rpynnax.

MNo3sHaBaTenbHble: CTaBAT M GOPMYANPYIOT Lenn u npobaembl ypoka
KoMMyHMKaTUBHbIE:Y4YacTBYIOT B KOIIEKTUBHOM 06CYKAEHUM
npobaem, NPoABAAIT aKTUBHOCTb BO B3aMMOZLENCTBMM 418 peLleHun
KOMMYHWKaTUBHbIX M MO3HaBaTe/IbHbIX 33434

PerynaTtusHble: [ocTaHOBKa y4ebHOW 3a4a4m Ha OCHOBE COOTHECEHUS
TOrO, YTO U3BECTHO M YCBOEHO , U TOTO, YTO eLLe HEU3BECTHO

6.XapaKtepucTuka 3NieMeHTa-meTanna n
3/leMeHTa-HemeTanna Mo WX MNONOXKEHUI B
Mepuoaunyeckoi cucteme XUMUYECKUX
anemeHtoB [.1. MeHaeneesa.

XapaKTepusoBaTb XMMUYECKME 31eMeHTbl 1-3 ro neproaoBs no mx
nonoxeHuto 8 Nepuoamuyeckoi cucteme.

AprymeHTMpOBaTb CBOMCTBa OKCMA0B M MMAPOKCUAOB METANI0B U
HeMeTaNI0B NOCPeACTBOM YPaBHEHWI peaKkLuuii.

Mo3HaBaTenbHble: CTaBAT U GOPMYAUPYIOT LLenun U Npobaembl ypoka
KOoMMYHMKaTUBHbIE: YYacCTBYIOT B KO/IEKTUBHOM 06CYXKAeHUN
npobaem, NPoABAAIT aKTUBHOCTb BO B3aMMOAENCTBUN A1 peLleHns
KOMMYHWKaTUBHBIX M NO3HaBaTe/IbHbIX 33434

PerynaTtuBHble: [ocTaHOBKa y4ebHOW 33424 Ha OCHOBE COOTHECEHMS
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TOro, 4T0 N3BECTHO N YCBOEHO , N TOrO, 4YTO eule Hen3BeCTHO

7.XapaKTepuctmka 3afieMeHTa-meTanna

n

3/1eMeHTa-HemMmeTal/la No UX MNOJNIOXKEHUKO B

Mepuoauyeckoi cucteme

anemeHToB [.1. MeHaeneesa.
CoOD6LWEHUA YHALLMXCA O KMU3HW, HAYYHOW U

06Ll1ecTBeHHOM AeATeNbHOCTH

0.N. Mengeneesa.

XUMUYHECKUX

XapaKTepu3oBaTb XMMUYECKMNe 3nemMeHTbl 1-3- ro neprMoaos no ux
nosoxeHuto B lNeprnoguueckon cucteme.

AprymMeHTMpOBaTb CBOMCTBA OKCMAOB U MMAPOKCUA0B METANIO0B U
HeMeTasNIoB NOCPeACTBOM YPaBHEHWUI peaKkLumii.

MNo3HaBaTenbHble: CTaBAT U GOPMYAUPYIOT Lean u Npobiembl ypoka
KoMmyHMKaTUBHbIe: YYacTBYIOT B KO/IIEKTUBHOM 06CYXKAEHUM
npobsnem, NpoABAAIOT aKTUBHOCTb BO B3aMMOAENCTBUN 1A pelleHns
KOMMYHWKaTUBHbIX M NO3HaBaTeNbHbIX 33434

PerynatusHble: MNocTaHOBKa y4ebHOW 3a4a4m Ha OCHOBE COOTHECEHMA
TOrO, YTO M3BECTHO M YCBOEHO , U TOTO, YTO eLle HeM3BeCTHO

8.KoHTponbHas pabora Ne 4 no Teme:
«Mepuoaunueckuii 3akoH u Neprnoaunueckas
cMcTema XMmuyeckux snemenTos [.U.
MeHpaeneesa u ctpoeHne atoma.»

OnpeaenaTb UCTOYHUKM XMMUYECKON MHPOpMaLUU.

Monyyatb HE06X0AMMYI0 MHGOPMALLMIO U3 PA3INYHBIX UCTOYHWUKOB,
aHanu3mpoBaTb €€, odopmaATb MHGOPMALIMOHHDBIN NPOAYKT,
npe3eHTOBaTb €ro, BECTU ero, OTCTauBaTb CBOIO TOUKY 3PEHMA.
No3HaBaTtenbHble: CTaBAT U GOPMYAUPYIOT Lenun u npobaembl ypoka
KommyHUKaTUBHbIE: YUYacTBYIOT B KO/IIEKTUBHOM 0b6CyKAEHUM
npobaem, NPoOABAAOT aKTMBHOCTb BO B3aUMOAENCTBUM ON1A PELIEHNA
KOMMYHWUKaTUBHBIX M NO3HaBaTe/IbHbIX 3334 PerynatusHble:
NoCTaHOBKa y4ebHOW 33434 Ha OCHOBE COOTHECEHMSA TOro, YTO
M3BECTHO M YCBOEHO, U TOTO, YTO eLle HEU3BECTHO.

TEMA5

Xumunueckas CBA3b.
OKkucnntTenbHo-
BOCCTAaHOBUTE/bHbIE
peaKkuum.

1. NoHHasa xumunyecKkas ceasb. MoHbI,
06pa3oBaHHble aTOMaMU METas/IOB U
HemeTannos. Cxembl 06pa3oBaHNA MOHHOM
CBA3N A7 BUHAPHbIX coeguHeHUI. MoHHble
KPUCTaN/IMYECKME peLleTkM n drsmyeckme
CBOWCTBA BELLECTB C STUM TUMOM PELLETOK.

MoHATME 0 GOPMYbHOW eauHULE BELLECTBa.

O6bACHATD, YTO TaKOE MOHHAA CBA3b, MOHBI.

XapaKtepusoBaTb MexaHu3m 06pa3oBaHMA MOHHOM CBA3M.
CocTaBnATb CXeMbl 06pPa30BaHNA MOHHOW CBA3M.

Onpeaenatb TN XMMUYECKOW CBA3M No popmyie BelLecTsa.
MprBOAWTL NPUMEPDI BELLECTB C MIOHHOW CBA3bIO.

Mo3HaBaTenbHble:

CamocCTOoATENbHO BbIAENAOT U GOPMYNUPYIOT NO3HABATENbHYIO Lieb
KommyHuKaTuBHbIE: DOpMMpoBaHMeE yMeHUA paboTaTtb
VHAWBUAYAIbHO M B Napax, COTPYAHUYATb € yuntenem PerynatuBHble:
dopmupoBaHmMe HaBbIKOB.

paboTbl c nabopaTopHbIM 060pYyAOBaHMEM

2.KoBasieHTHaA XMMMUYecKan CBA3b.
INEKTPOHHbIE U CTPYKTYpHble popmybl.
KoBaneHTHasa HenonspHaa cBA3b. Cxembl
06pa3oBaHNA KOBA/NIEHTHOM CBA3U ANA
6MHapHbIX coeamHeHW. MonekynapHble U
ATOMHbIE KPUCTa//INYeCKME PEeLLETKH,
CBOMCTBA BELLECTB C 3TUM TUTIOM PELLETOK.

O6bACHATDL, YTO TaKOE KOBANEHTHAA CBA3b, BaJIEHTHOCTb.

CocTaBnATb CXeMbl 06pa30BaHNA KOBAJIEHTHOW HENONAPHOM
XMMUYECKOM CBA3M.

Mcnonb3oBaTb 3HAKOBOE MOAEMPOBAHME.

Onpepenatb TN XMMUYECKOM CBA3K No Gopmye BelLecTBa.
MNo3HaBaTenbHble:

CaMoCTOATE/IbHO BbIAENAOT U GOPMYNNPYIOT MO3HABATE/IbHYIO LieNb,
MCNoNb3yIoT 0bLmMe npuembl peweHns paboTbl KOMMyHUKaTUBHbIE
dopmmnpoBaHme ymeHua paboTtatb MHANBUAYANLHO U B Napax,
COTPYAHUYATDL € yunutenem, PopmmpoBaHMe HaBbIKOB.

MaTpuoTnyeckoe, rparkaaHcKoe,
LEHHOCTb HAay4YHOro NO3HAHWMA,
dopmmrpoBaHune KynbTypbl
3[,0p0OBbA, TPYAOBOE
BOCMUTAHWE, IKOJIOTMYECKOE.

34




PerynatusHble:
Pabota c nabopaTopHbiM 060pyAOBaHMEM U HAarpeBaTeIbHbIMU
npubopamu.

3. Pag 30. KoBaneHTHasa nonapHas
XMMMYECKan cBA3b. Annonb. Cxemol
06pa3oBaHUA KOBANIEHTHOW NONAPHON CBA3K
LN BUHAPHbBIX coeanHeHUH. MoneKkynsapHble 1
aTOMHbIe KPUCTa/IMYECKUE PELLETKM,
CBOMCTBA BELLECTB C 3STUM TUTIOM PELLETOK.

O6bACHATD, YTO TaKOE KOBa/IeHTHasn No/ifpHan CBA3b,
3/1EKTPOOTPULLATE/IbHOCTb, BO3rOHKa, Cybanmaums.

CocTaBnATb cxembl 06pa30BaHMA KOBANEHTHOW NOAAPHON XMMUYECKOM
cBA3N.

Mcnonb3oBaTh 3HAKOBOE MOAE/IMPOBAHME.

XapakTepusosaTb mexaH13M 06pa30BaHMA NONAPHOIN KOBAJIEHTHOM
CBA3N.

MNo3HaBaTenbHble: MPOBOAAT CPAaBHEHME U KAaccudUKaLMIo No
3a[,aHHbIM KpUTEPUAM

4.MeTannnyeckaa XMMmyecKan cBasb U
MeTa/lINYecKan KPUCTaI/IMYecKan peLueTka.
CBOWCTBA BELLECTB C 3TUM TUMOM PELLETOK.
EanHan npupoaa XMMUYECKUX CBA3EN.

O6bACHATD, YTO TaKOe MeTa/lIMYecKkasn XMMUYEeCcKasn CBA3b.
CocTaBnATb CXxeMbl 06pa30BaHMA METa/LIMYECKOM XMMUYECKOW CBA3M.
Mcnonb3oBaTb 3HAKOBOE MOAE/IMPOBAHME.

XapakTepusoBaTb MexaHM3M 06pa30BaHMA METANIMYECKON CBA3N.
Onpegenatb TN XMMUYECKOM CBA3K No Gopmye BeLLecTBa.
MprBOANTL NPUMEPDI BELLECTB C METANIMYECKOMN CBA3bIO.
Mcnonb3oBaTb MaTepranbHOe MOAENNPOBaAHUE.

MNo3HaBaTenbHble: BbibnpatloT Hanbonee appeKkTUBHbIE CNOCObbI
peLleHunsa 3a4a4, KOHTPOIMPYIOT U OLLEHMBAIOT MPOLLECCUN pPe3yabTaT

5.CteneHb okncneHma. CpaBHeHMe cTeneHun
OKUCNEHUA 1 BaneHTHOCTU. paBuna pacyeta
cTeneHen okucaeHua no Gopmynam
XUMMUYECKUX COeqUHEHNN.

CocTaBnATb popmynbl BUHAPHBIX COEANHEHUIA HAa OCHOBE 0bLLero
cnocoba nx HazBaHU.

CpaBHMBaTb Ba€HTHOCTb U CTEMEHb OKUC/IEHHUA.

PaccunTblBaTb CTENEHM OKMCAEHWA MO GOPMYIAM XMMUYECKMX
coeguHEeHUN.

Mo3HaBaTenbHble:

BblABUMKEHME rMnoTes, ux 060cHOBaHWe, A0Ka3aTeNbCTBO
KommyHuKaTueHble PopmrpoBaHme ymeHus paboTtaTb MHANBUAYANbHO
1 B Mapax, COTPyAHMUYaTb C yuntesem PerynatueHbie:

MAaHUPYIOT CBOW AECTBMA B COOTBETCTBMM C NOCTABAEHHOM 3agauel n

yCnosuaAmMU ee peanmsaumu

6.0KMCNNTENIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu. OnpeaeneHue cTeneHen OKUCAEHNA
L1151 3N1eMeHTOB, 06pasyowux BELLEeCTBa
pa3sHbIX K1accos.

KnaccuduumposaTb XMMHUYECKME PeaKLMK MO NPU3HAKY U3MEHeHUA
CTeneHel OKUCNEHUSA 3/1EMEHTOB.

OnpefenaTb OKUCAUTENb U BOCCTaHOBUTE/Ib, NPOLLECCHI OKUCIEHUA U
BOCCTaHOB/IEHWA.

Mcnonb3oBaTb 3HAKOBOE MOAENNPOBAHUE.

Mo3HaBaTenbHble:

CraBaT 1 GopmynnpyIoT Leau 1 npobaemsl ypoka

nycnosnamu ee peleHuUA

KommyHuKaTUBHbIe PopmMMpOoBaHME yMmeHUA paboTaTb MHAUBUAYANbHO
W B Napax, COTPYAHWUYATb C yuntenem
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PerynatusHble:
PaznuyatoT cnocob u pesynbraT gencTena

7.Peakuumn oMHHOro 0bMeHa U OKUC/IUTENbHO-
BOCCTAHOBUTE/IbHbIE peakuuun. OKMcAnTeNb,
BOCCTAHOBUTE/Ib, OKUC/IEHNE, BOCCTAHOB/IEHME.

CoCTaBNATb OKUCAUTENbHO-BOCCTAHOBUTE/IbHbIE PEAKLMKU METOLOM
3N1EeKTPOHHOro HanaHca.

Mo3HaBaTenbHble:

CTaBaT 1 GOpMYAMPYIOT Liesin U Npobaembl ypoKa 1 YCNOBUAMU ee
peweHns KommyHUKaTMBHbIe: ALEKBAaTHO UCMO/b3YIOT peyeBble
cpefctsa Ana 3bPEeKTUBHOrO peLueHns KOMMYHUKATUBHbIX 3a4au
PerynatusHble:

Pa3nunuatoT cnocob u pesynbTaT AencTBUA

8.CocTaB/ieHMe ypaBHEHMW I OKUCANUTENbHO-
BOCCTAHOBUTE/IbHbIX PeakLMii MeToaom
3/1eKTPOHHOro 6anaHca.

CoCTaBNATb OKUC/IUTENbHO-BOCCTAHOBUTE/IbHbIE pPeaKLUn MeTog0oM
3N1EeKTPOHHOro HanaHca.

MNo3HaBaTenbHble:

CTaBaT 1 GOPMYANPYIOT Lenun n Npobaembl ypoka v yCIoBUAMK ee
peweHna KommyHUKaTUBHbIE: AfeKBaTHO UCMO/b3YIOT peyeBble
cpeactsa ans 3GpGeKTMBHOIO pelleHUAa KOMMYHUKATUBHbIX 33434
PerynatusHbie:

Pasnnyatot cnocob v pesynbTat gencTamsa

68

9 Knacc

Paspen

Kon-
BO
yacos

Tembl

Kon-
BO
yacos

OCHOBHbIE BUAbI AEATENIbHOCTU o6yt|a|ou.|,uxca

(vva)

OCHOBHblE Hanpas/ieHUA
BOCNUTaTE/IbHOWM
AeATeNIbHOCTU

TEMA 1. NoBTOpeHue u
o0606weHne cBegeHuin
no Kypcy 8 Knacca

1. BuHapHble coeguHeHmnsn. OKcuabl
coneobpasylolme 1 HeconeobpasytoLme.
TMApOKCUApI: OCHOBaHWUA, aMbOTepHble,
Kuncnotbl. CpegHue, KUcble, OCHOBHbIE COMN.

XapaKTepusoBaTb OKCUABI, TMAPOKCUAbI, KUCAOTbI U CONMN MO MAAHY:
cocTaB, cnocobbl 06pa3oBaHMA Ha3BaHMIA, XapaKTepHble CBOMCTBA U
nonyyeHue.

KnaccuounumposaTtb HeopraHMYeckne BeLLecTsa no PasinyHbiM
npu3HaKkam.

YMeTb NOATBEPIKAATb XapPaKTEPUCTUKY OTAENbHbIX NpeacTaBuTenei
K/1aCCOB HEOPraHNYeCKMX BEeLeCTB YypaBHEHUAMM COOTBETCTBYIOLLMX
peakuui.

lMo3HaBaTenbHbI €:

CaMOCTOATE/IbHO BbIAENAT M GOPMYIMPYIOT MO3HABATENbHYIO LeNb
KommyHUHKaTUBHbIE GOPMYANPYIOT COBCTBEHHOE MHEHMWE U NO3ULMIO,
3a3/1at0T BOMPOCbI, CTOAT MOHATHbIE AN NapTHepa NOHATUA
PerynatusHble: CTaBAT yuyebHble 3a4a4M Ha OCHOBE COOTHECEHUA TOrO,
YTO Y*Ke U3BECTHO M YCBOEHO YYaLLMMCA, U TOTO, YTO eLLé HeM3BeCcTHO

2. 060buieHMe cBefeHUI 0 XUMUYECKUX
peakuuax. KnaccndumKkauma Xummyeckmx
peakumMu No pas/iMyHbIM NPU3HaKaM: Y1C/I0 U

KI'IaCCMd)VILI,MpOBaTb XUMUYECKMe peakynm no pasnnvdHbiM NPpU3HaKam.
Oﬂpe,ﬂ,eﬂﬂTb OKUCNNUTENIb N BOCCTAHOBUTE/Ib, MNPOLECCHI OKUCNIEHUA U
BOCCTaHOBNEHUA.

Ha6mop,aTb M ONUCbIBATb PeaKkunn mexay sewecrsamm C NOMOLbIO

MaTpuoTMUEeCKOoe, rpaXKAaHCKoe,
LEeHHOCTb Hay4YHOro Mo3HaHuA,
3Kosornyeckoe, [YXOBHO-
HpPaBCTBEHHOE BOCMMUTaHNE
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COCTaB pearnpyoLwmx 1 obpasyroLmxca
BellecTs, TenioBon 3 deKT, HanpaBieHue.

PYCCKOro A3blKa N A3blKa XUMUU.
MNo3HaBaTeNbHble: CAMOCTOATE/IbHO BblAENAIOT

bopMynnpyrOT NO3HABATE/IbHYIO Lie/b, UCNOAb3YA 06LMe Nprembl
pelleHns 3aaau

PerynatusHble: cTaBAT yuebHyio 3aavy, onpeaensoT
Noc/Nef0BaTeIbHOCTb MPOMEKYTOUHbIX LieNel C y4ETOM KOHKPETHOTO
pesynbTaTa.

3. 0606uieHMe cBeAEHUI O XUMUYECKUX
peakuuax. Knaccudumkauma Xummyeckmx
peakuuMu No pas/iMyHbIM NPU3HaKam:
N3MEHeHWe CTeneHein OKUCNEHNA 31EMEHTOB,
obpasytoLwmx pearmpytowme BelecTsa, ¢asa,
MCNONb30BaHMeE KaTannsaTopa.

KnaccmounumpoBaTtb XMMUYECKME peaKkLym No PasMyHbIM NPU3HAKaM.
Onpepenatb OKUCAUTENb U BOCCTAHOBUTEb, MPOLLECCHI OKMCAEHUA U
BOCCTaHOB/IEHMSA.

Habntoaatb M ONUCbIBaTb PeakLMM MeXAy BELLeCTBamMm C MOMOLLbIO
PYCCKOro A3blKa U A3bIKAa XMMUMU.

.No3HaBaTenbHble:

CtaBAT U GopMyAnpyroT Npobiemy ypoKa, CaMOCTOATE/IbHO CO34at0T
aNropuTM AEATEeNbHOCTU NPU peLleHmmn Npobaembl
KommyHuKaTuBHbIe MpoABASAIOT aKTUBHOCTb BO B3aMMOAENCTBUM ANA
peleHna no3HaBaTeIbHbIX U KOMMYHWKATMBHbIX 3a4a4 (3a4atoT
BOMNpPOCbI, OPMYNNPYIOT CBOU 3aTPyAHEHUSA, NPeANaratoT NOMOLLb B
COTpyAHUYecTe

PerynatuHbie: MPUHUMAIOT M COXPAHAIOT y4ebHY0 33434y, Y4UTbIBAIOT
BblAENEHHbIE YYUTESIEM OPUEHTUPbI AENCTBMA B HOBOM yyebHOM
maTtepuasne B COTPYLHUYECTBE C yYUTENIEM

4. 0606leHMe CBeAEHUI O XMMUYECKUX
peakumax. Knaccudpumrkauma XMmMmnyeckmnx
peakunun No pasInvyHbIM NPU3HaKamM:
M3MEHEHWE CTeneHein OKUCNEHNA 3/IEMEHTOB,
obpasyowmx pearmpylowme sewecrtsa, dasa,
MCMo/Ib30BaHMe KaTasm3aTtopa.

KnaccmounumpoBatb XMMUYECKME PEaKL MM NO Pa3ANYHbIM MPU3HAKAM.
Onpegenatb OKUCAUTENb U BOCCTAHOBUTEb, MPOLLECCHI OKMCAEHUA U
BOCCTaHOBNEHWA.

Hab104aTb M ONUCbIBATL PEAKLMM MEKAY BELLECTBAMM C MOMOLLbIO
PYCCKOTO A3bIKa M A3blKa XMW,

MNo3sHaBaTenbHble:

CtaBAat 1 opmMmyAnpytoT Npobiemy ypoKa, CaMOCTOATE/IbHO CO34at0T

aNropuTM AeATeNbHOCTU NPU peLleHMmn npobaembl
KommyHUKaTUBHbIe MpOoAB/AIOT aKTMBHOCTb BO B3aMMOLENCTBUMN AR
peLueHns No3HaBaTeNbHbIX U KOMMYHMKATUBHbIX 3a4a4 (3agatoT
BOMPOCHI, OPMY/IMPYIOT CBOM 3aTPYAHEHUA, NPeANaraloT NOMOLLb B
COTpyAHUYecTese

PerynatusHble: MPUHMMAIOT U COXPAHAIOT yuebHYo 3a4a4y, y4UTbIBaAIOT
Bbl4ENEHHbIE yYMTeNeM OPUEHTUPbI AeUCTBMA B HOBOM y4eBHOM
martepuane B COTPYAHMYECTBE C yunTesem

5. MoHATE O CKOPOCTU XMMMUUYECKOMN peakLmu.
®aKTOpbI, BAUAOLME HA CKOPOCTb XMMUYECKUX
peakumit. KaTanusatopsl U KaTanums.

OBBACHATD, UTO TAKOE KCKOPOCTb XMMUUYECKOM peakLummy».
AprymeHTMpOBaTb BbIGOP eAMHUL, U3MEPEHUA CKOPOCTU XMMUYECKOM
peakuuu.

YCcTaHaBAMBATb NPUYNHHO-CNEACTBEHHbIE CBA3W BAUAHUSA PAa3NIUYHbIX
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baKTOPOB Ha CKOPOCTb XMMMUYECKOI peakLmu.
Mo3HaBaTenbHble:

CTaBAT M GOPMYAUPYIOT Lenn 1 Npobiembl YPOKa;
KommyHMKaTuBHble BnageHne MOHOIOMMYECKOMN M AManormiecKkon

dopmamu peuun
PerynatusHbie: MNaHUPYIOT CBOM AENCTBUA B COOTBETCTBUM C
NocTaB/IEHHOM 3a4a4en

6. MOHATUE O CKOPOCTU XMMUYECKON pPeakuuin.
daKTOpbI, BAMAIOLWME HA CKOPOCTb XMMUYECKNX
peakumii. Katannsatopsbl 1 KaTanms.

Habntoaatb M ONUCbIBaTb PeaKkLMM MeXay BellecTsamu.
MpoBOAWTb OMbITbI, NOATBEPMKAAOLLME 3aBUCUMOCTb CKOPOCTU
XMMUYECKOM peaKLMm OT pPasinyHbIX GaKTOpPOB.
Mo3HaBaTenbHbI €:

aHaAM3MpoBaTh, CPaBHUBATbL U 0606LLaTb M3yYeHHble NOHATUA. CTPOUTb
JIOrMYecKoe paccykaeHue, BKIOYas YCTaHOBEHME NPUYNHHO —
cnepcTBeHHbIX cBasel. MpeactaBnaTe MHGOPMaLMIO B BUAE PUCYHKA
KoMmyHMKaTUBHbIE OTCTanBaTb CBOIO TOUKY 3peHUA, NPUBOAUTD
aprymeHTbl, MoATBEPKAAA UX PpakTamu

PerynatusHbie: paboTatb nNo nnaHy, PopmmnpoBaHne OTBETCTBEHHOTO
OTHOLUEHWA K YYEHUNIO UCMONb3YA cneLmnanbHo NogobpaHHble cpeacTsa.
YMeHue oLeHNUTb CTeneHb ycnexa Uan Heycnexa cBoei AeaTeNbHOCTU
Mcnonb3ya cneumanbHo NogobpaHHble cpeacTsa

TEMA 2.

Xumuueckue peakumm B
pacTBopax
3N1EeKTPONUTOB.

11

1. NoHATME 06 3NEKTPOAUTUYECKON
amccoumanmn. INeKTponuTbl 1
HE3NeKTPOAUTbI. MexaHu3sm guccounanmm
3NEKTPOIMTOB C PA3/IMYHBLIM TUMOM
XMMMUYecKo cBssu. CTeneHb
3NEKTPOAUTUYECKOM anccoumnaummn. CunbHble 1
cnabble 3N1eKTPOUTLI.

YcTaHaBAMBaTb NPUYNHHO-CNEACTBEHHbIE CBA3K MEXAY NPUPOA0WN
3N1EeKTPOINTA U CTEMEHbIO ero AMccoumaLmnmn.

YcTaHaBAMBaTb NPUYMHHO-CAEACTBEHHbIE CBA3U MEXAY TUMOM
XMMMYECKOW CBA3W B 3/1EKTPOIUTE M MEXAHW3MOM €ro guccoumnaumm.
Mo3HaBaTenbHble:

Mcnonb3yoT 3HaKOBO — CUMBOJIMYECKME CPeacTBa

KOMMYHMKaTUBHbIE apryMEHTUPYIOT CBOKO MO3ULMIO U KOOPAMHUPYIOT
ee C No3nuuM NapTHEPOB COTPyAHMYECTBa

PerynatusHble: MPUHMMAIOT U COXPAHAIOT y4ebHYIo 3a4a4y, NAaHUpyLoT
CBOW AeNCTBUA B COOTBETCTBMM C NOCTABNIEHHOM 3aZa4el U yCI0BUAMM
ee peannsaunmu

2. OCHOBHbI€e NONOXKEHNUsA TeopUU
3N1EKTPOANTUYECKO M AnCcCcoLmaLmn.
Knaccudukauma MOHOB 1 UX CBOMCTBA.
KMCAOTbI, OCHOBaHMA M COMIM KaK 3NEKTPONUTDI.
Nx Knaccudukauma u guccoumaums.

CoCTaBNATb YpaBHEHWUA AUCCOLMALLUM KMCIOT, OCHOBAHWM, Conen.
NnntocTpuposaTb NpUMepammn OCHOBHbIe NoaoKeHua TI/.
Pasnnyatb KOMNOHEHTbI J0KA3aTENbCTB.

MNo3HaBaTenbHble:

BblaBuKEeHMe runoTes, nx 060cHOBaHWe, f0Ka3aTeNbCTBO
KomMMyHUKaTUBHbIE Y4YacTBYHOT B KO/IIEKTUBHOM OBCYXAEHUN
npobaem, NPoABAAIOT AaKTMBHOCTb BO B3aUMOLENCTBUU 1A PeLIEeHUA
KOMMYHWKATUBHbIX U NO3HaBaTe/bHbIX 33434

PerynatusHble: MoctaHOBKa y4ebHOM 3a4a4m Ha OCHOBE COOTHECEHUA
TOrO, YTO U3BECTHO U YCBOEHO, M TOTO, YTO €LLe HEU3BECTHO

MaTpuoTnyeckoe, rparkaaHcKoe,
LLeHHOCTb HAy4HOrO NO3HaHMSA,
dopmMMpoBaHUE KybTYpbI
34,0POBbA, TPYA0BOE
BOCMUTAHUE, 3KONOTUYECKOe,
[LyXOBHO-HPaBCTBEHHOE
BOCMUTaHMe.
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3. O6LwMe XMMMYecKne CBOMCTBA KMCIOT:
M3MEHeHWe OKPaCKM MHAMKATOPOB,
B3aMMOZAEeNCTBME C MeTaNiNamm, OKCUZAMM U
TMAPOKCUMAAMM METANNIOB, U CONAMM.

XapaKTepusoBaTb 0bLMe XMMUYECKME CBOMCTBA KUCIOT C NO3MLUK
T3/[.CocTaBNAaTb MONIEKYAPHbIE, NO/HbIE U COKPALLEHHbIe NOHHbIE
YPaBHEHUsA peaKLmli C yHacTMeM KUCAOT.

MosHaBaTenbHble:

Mcnonb3ytoT NOUCK HeobXxoAMMOW MHPOPMaLMKN ANs BbINOSHEHUA
y4ebHbIX 334aHMI C UCNONb30BaHME M y4ebHOM NuTepaTypsbl
KOMMYyHUKaTUBHbIE YUNTbIBAIOT Pa3Hble MHEHWUA U CTPEMATCA K
KOOPAMHAUUM Pa3/IMYHbIX NO3ULUIA B COTPYAHMYECTBE
PerynatusHblie: YYUTbIBAIOT NPaBU/IO B NNaHMPOBAHUN U KOHTPOE
cnocoba aenicteus

4. MoneKynapHble U MOHHble YpaBHEHUA
peakumit KUCNOT. XMMUYECKUIA CMbICA
COKpaLLEHHbIX YpaBHeHuWI. Ycnosua
NpoTeKaHUA peaKkLMit MeXay 31eKTPONTamm
00 KOHUaA. PAg akTMBHOCTU MeTaNs/IoB.

ApryMeHTMpPOBaTb BOSMOXKHOCTb NPOTEKaHWUA peakLUuii Ha OCHOBe
npasuna beptonne v psaga akTUBHOCTM META/I/IOB.

MpoBoAMTb ONbITbI, NOATBEPKAAMOLLME XMMUYECKME CBOMCTBA KUC/OT, C
cobnoageHnem npasun Tb.

Mo3HaBaTenbHbie:

Mcnonb3yoT NoMck HeobxoaAMMon MHPopMaLUMK ANA BbINOAHEHUA
yyebHbIX 3aaHWI C UICNO/Ib30BaHWe M yYebHOW nnTepaTypbl
KommyHUKaTHBHbIE Y4YMTbIBAIOT PasHble MHEHUA U CTPEMATCA K
KOOPAMHALLMMW Pa3/IMYHbIX NMO3ULMIA B COTPYAHUYECTBE
PerynaTuBHble: yUMTbIBAIOT NPABU/IO B NNAHNUPOBAHUW U KOHTpOIE
cnocoba pelieHns

5. O6bwue xMMn4eckne CBOMCTBA LEenoYei:
B3aMMOZENCTBME OCHOBAHUMN C KUC/IOTaMU,
KMCNIOTHbIMW OKCUAaMu u consamu. Obme
XMMMYECKME CBOMCTBA HEPACTBOPUMBIX
OCHOBAHWI: B3aUMOAENCTBME C KUCIOTaMK,
pa3fio¥KeHne Npu HarpeBaHuu.

XapakTepu3oBaTb 06LME XMMUYECKME CBOMCTBA OCHOBaHMUI C NO3NLUK
T34,

CocTaBNATb MONEKYNAPHbIE, MOJIHbIE U COKPALLLEHHbIE MOHHbIe
ypaBHEHUA peakLmit C ydacTueM OCHOBaHWIA.

ApryMeHTMpPOBaTb BOSMOXKHOCTb MPOTEKaHWA peaKkLuii Ha OCHOBe
npasuna bepronne v pssfa akTUBHOCTU META/NOB.

MpoBOAWTb OMbITbI, NOATBEPKAAOLLME XMMUYECKUE CBOICTBA,
OCHOBaHWUM ¢ cobntogeHnem npasun Tb.

Mo3HaBaTeNbHble:

BbibupatoT Hanbonee apdeKTnBHbIE CNOCOObI peLleHnn 3aaad
KommyHuKaTuBHbIe [ocTaHOBKA y4ebHOM 3a4a4m Ha OCHOBE
COOTHECEHMSA TOTO, YTO U3BECTHO U YCBOEHO, U TOTO, YTO elle
HensBecTHo

PerynatusHble: OLeHMBaOT NPaBUAbHOCTb BbINMONHEHUA AeACTBUA HaA
YPOBHE afleKBaTHOM OLEHKM

6. O6Lme XMMHUYecKme CBOMCTBa CPeaHUX
coneit: B3auMoAencTBre C KUCN0TamMMu,
Le04amMu, CONAMU U MeTallaMu.

B3aMMOAEﬁCTBMe KUCAbIX conel co wenodyamu.

XapaKkTepu3oBaTb 0bLMe XMMUYecKne CBOMCTBa conewn ¢ nosumumm TI/.
CocTaBnATb MONEKYNAPHbIE, MOMHbIE N COKPALLEHHbIE MOHHbIE
YPaBHEHUSA peaKLMi C y4acTuem conen.

AprymeHTMPOBaTb BO3MOXKHOCTb NPOTEKAHMA PeaKLMii Ha OCHoBe
npasunaa beptonne n paga akTMBHOCTU METaNNOB.

MpoBOAMTb OMbITbI, NOATBEPKAAIOLME XMMUYECKME CBOMCTBA COJIEN C
cobnogeHnem npasun Tb.
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Mo3HaBaTenbHble:

Mcnonb3ytoT NOUcK HeobxoaAnMoW MHPOPMaLMKN ANA BbINOJHEHUA
y4ebHbIX 3aZ,aHNI C UICNONb30BaHNE M y4ebHOW AnTepaTypbl
KommyHuMKaTUBHbIE ALLeKBAaTHO MCMNO/b3YIOT peyeBble CpeacTsa aas
3¢ PEKTUBHOIO peLleHns KOMMYHMKATMBHbIX 33434

PerynatusHble: MNaHMPYIOT CBOM AEMCTBUA B CBA3U C NOCTaB/NEeHHOM
3aja4ei 1 yCnoBUAMM ee peLleHns

7.Tvaponus, Kak obMeHHOe B3aumoaeincTeme
conew ¢ Bogol. M’Mapoans conm cMnbHoOro
OCHOBaHWA 1 cnaboit KUCAOTbI.

YcTaHaBAMBaTb 3aBUCMMOCTb MEXKAY COCTaBOM COJIM U XapaKTepom
r'maponusa.

AHanM3npoBaTb Cpeay PacTBOPa COJIM C MOMOLLbI MHAMKATOPOB.
MporHo3mpoBaTb TMN FTMAPOAN3A COMN HA OCHOBE aHaM3a ero
dopmynbl.

MNo3HaBaTenbHble:

CTaBAT n GopMyanNPYIOT Lenun 1 npobaembl ypoka
KomMyHUKaTUBHble AQeKBaTHO MCNO/b3YIOT peyeBble CpeacTBa Ans
3¢ PEeKTUBHOIO pelleHns KOMMYHUKaTMBHbIX 33434

PerynatusHble: MNaHMPYIOT CBOM AEMUCTBUA B CBA3M C NOCTaB/eHHOM

3agaveit v yCNOBUAMM ee peLleHns

8.M'aponns conmn cnaboro OCHOBaHMA U
cunbHoM kncnotobl. LWkana pH.

YcTaHaBAMBaTb 3aBUCMMOCTb MEXKAY COCTaBOM COIM U XapaKTepom
rmaponusa.

AHann3nMpoBaTb cpeay PacTBopa COJ/IM C MOMOLLbIO UHAMKATOPOB.
MporHo3mpoBaTb TMM FTMAPON33A CONN HA OCHOBE aHaM3a ero
dopmynbl.

Mo3HaBaTenbHble:

Mcnonb3ytoT Nonck Heobxoanmol MHGopMauumn ana BbINOAHEHUA
y4YebHbIX 33aHWI C UICNO/Ib30BaHWe M yYebHOW nnTepaTypbl
KoMMyHUKaTUBHbIE YUNTbIBAIOT Pa3Hble MHEHWUA U CTPEMATCA K
KOOPANHALMUM Pa3IUYHbIX NO3ULMUIA B COTPYAHMYECTBE
PerynatusHble: YUMUTbIBAOT NPABUIO B NIAHUPOBAHUN U KOHTpOE
cnocoba peleHus

9.Mpaktnueckas pabora Ne 1 CsoiicTea
KWMCNOT, OCHOBaHWM, OKCUAOB 1 CONel B cBETE
TEOPUN SNEKTPOSIMTUYECKOM AUCCOLMALMM U
OKMC/IMTE/IbHO-BOCCTAHOBUTE/IbHbIX PeaKLMid.

YmeTb 06paLaThca ¢ 17abopaTopHbIM 060pPyA0BaHUEM U
HarpesaTeNbHbIMW NPUBOPAaMK B COOTBETCTBUM C Npasuaamm Tb.
Habntofate CBOMCTBA 3N1EKTPOIUTOB U MPOUCXOLALLUX C HUMU ABNEHUNA.
Habntogate v onucbiBaTb PeaKkLMmM C y4acTUEM SNEKTPOINTOB.
dopmynnpoBaTh BbIBOAbI MO pe3yibTaTam NPoBeAeHHOro
3KCNepuMeHTa.

MNo3HaBaTenbHblE:

CamocCToATENbHO BbIAENAIOT U GOPMYNMPYIOT MO3HABATE/NbHYIO Liefb,
MNCMONb3YIOT 06LMeE Nprembl pelleHma 3a4a4

KomMMyHUKaTUBHbIE YUNTbIBAIOT Pa3Hble MHEHWA U CTPEMATCA K
KOOPAMHALMM Pa3IUYHbIX NMO3ULMIA B COTPYLHMYECTBE
PerynatuBHble: YYUTbIBAIOT NPABUIO B NNAHUPOBAHUKN U KOHTPONE
cnocoba pelueHus
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10.0606weHne n cucTemaTM3aumns 3HaHU No
Teme : «XMMUYECKME peakLmm B pacTBopax
3/1EeKTPONUTOB»

YMeTb CaMOCTOATE/NIbHO NPUMEHATb Ha MPAKTUKE 3HAHWA ANA pelleHns
33124 M YNPaXKHEHUA.

Mo3HaBaTeNbHbI €:

Mcnonb3ytoT NOUCK HeobxoAnMoW MHPOPMaLUK ANs BbINOJHEHUA
y4ebHbIX 3a4aHMI C UCNONb30BaHME M y4eBHOM NnuTepaTypbl
KommyHuKaTuBHbIEe KOHTPOAMPYIOT AelicTBUe NapTHepa
PerynatusHbie: MnaHMPYOT CBOM AENCTBMA C NOCTaBNEHHOM 3a4a4el u
YCNOBUAMM €€ PeLleHnsn, OLEeHMBAIOT NPaBUAbHOCTb BbIMONHEHUSA
nenctema

11.KoHTponbHasa paborta Ne 1 no teme:
«XMMMYECKME PeaKLum B pacTBOpax
3/1eKTPOINTOBY.

YMeTb CaMOCTOATE/IbHO NPUMEHATb Ha NPAKTUKe 3HaHWA ANA pelleHns
3334 1 ynpaxHeHUN.

Mo3HaBaTenbHbI €:

CaMOCTOATE/IbHO BbIAENAT U GOPMYIMPYIOT NO3HABATE/IbHYIO LLe/b,
MCMNoNb3YyoT 06LMe Npruembl pelueHna 3aga4

KommyHMKaTuBHbIe [lonycKatoT BOSMOXKHOCTb Pa3/IMuHbIX TOYEK
3peHus, B TOM YnC/Ie He COBMaatoLLmMX € Ux cobeTBeHHOM. U
OPUEHTUPYIOTCA Ha NO3MLMIO NapTHepa B 06LWEeHNN 1 B3anMOAENCTBUMN
PerynatusHble: YUMTbIBAlOT NPaBUIO B NIAHUPOBAHUN U KOHTPO/E
cnocoba pelieHns

TEMA 3.
Hemetannoli
coeauHeHuUA.

nux

25

1. CTpoeHMe aTOMOB HEMETA/NIOB U UX
nosoxeHue B MNepuoanyeckon cucteme. Pag
3NeKTpooTpUuLaTenbHoCcTU. Kpuctanamyeckoe
CTPOEHME HEMETANIOB — MPOCTbIX BELLECTB.
Annotponua n eé npuumHbl. dusnyeckme
cBocTBa HemeTanno.. ObLUMe Xumnyeckue
CBOMCTBA HEMETA/IIOB: OKUC/IUTENIbHbIE U
BOCCTAaHOBUTE/bHbIE.

OnpegaeneHve NOHATUIN KHEMETANJIbI», KTaNOreHbI», KaNN0TPONHbIE
BMAOVU3MEHEHUAN.

XapaKTepucTuka XMMUYeCKMX 3N1eMeHTOB- HEMETaNN0B: CTPOEHME,
dun3nyeckune ceoricTBa HeMeTanI0B.

CpaBHMBATb aN/IOTPOMNHbIE BUAOU3MEHEHNA KUCNOPOAA.
Mo3HaBaTenbHbie:

CtaBAT M GOpMYyANPYIOT LieNn U Npobaembl ypoKa
KoMmmyHuKaTuBHbIE AfeKBaTHO MCMO/b3YIOT peyeBble CPpeaCcTBa AN1A
30 PEeKTUBHOIO pelleHns KOMMYHMKATUBHbIX 33434

PerynatusHble: MnaHWpPyIOT CBOM AeNCTBUA B CBA3M C NOCTaB/EHHON
3agavelt v yCNOBUAMM ee pelleHns

2. CtpoeHue aTomoB. MpocTble BeLLecTsa, Ux
du3nYecKne M XMMMYECKME CBOWCTBA.
33aKOHOMEPHOCTU U3MEHEHUA CBOMCTB
rafloreHoB B 3aBUCYMOCTM OT UX MOJIOMKEHWS B
Mepuoaunyeckoii cucteme. HaxoxaeHue
rafloreHoB B NPUPOZAE U UX MOJTyHeHMe.
3HaueHue U NPUMeHeHUe rasoreHos.

XapaKTepncTrKa XMMUYECKUX 3/1IeMEHTOB- ra/loreHOB: CTPOEHME,
¢dur3nyeckmne ceoicTsa.

CocTaB/ieHMe Ha3BaHUI coeanHEHUIT HEMETANoB No UX popmyie U UxX
dopmyn No HasBaHwMto.

YcTaHOBNEHUE NPUUNHHO-CNEACTBEHHbIX CBA3EN MEXAY CTPOEHUEM
aToMa XMMMUYECKOM CBA3bIO, TMMOM KPUCTANINYECKOM peLleTKn
rafloreHOB U UX COEAMHEHUM, UX XUM. CBOWCTBaMM.

BbINONHATD pacyeTbl Mo XMMUYECKUM GOPMYNIaM U ypPaBHEHWAM
peakumi.

Mo3HaBaTenbHble:

BblaBuKeHUe rmnoTes, ux 060cHoBaHWe, OKA3aTeNbCTBO
KomMyHMKaTUBHbIEe YHaCcTBYIOT B KOJIIEKTUBHOM O6CYKAEHWM
npobiem, NPOABAAOT aKTUBHOCTb BO B3aMMOAEWCTBUM ANA PeLlleHuns

MaTproTHYECKOE., rpaXkaaHCKoe,
LLeHHOCTb Hay4YHOro NO3HaHWs,
bopmmrposaHme KyabTypsbl
340pOBbSA, TPYAOBOE
BOCMUTaHWe, 3KoN0rM4eckoe,
[YXOBHO-HPaBCTBEHHOE
BOCMMTaHME.
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KOMMYHUKATUBHbIX U NO3HAaBaTE/IbHbIX 3a[a4
PeryanBHble: MNocTaHoBKa yqe6H0171 3a4a4M Ha OCHOBe COOTHeCeHuA
TOro, Y70 N3BECTHO N YCBOEHO , N TOrO, YTO elle HeN3BEeCTHO

3. OCHOBHble COeAMHEHMA ra/I0reHoB
(ranoreHoBOAOPOAbI M rafioreHnabl), ux
cBoicTBa. KauecTBeHHas peaKums Ha Xx1opua-
MOH. KpaTKkue cBeseHun o xnope, bpome,
¢dTope u liope. MprUmeHeHMe ranoreHoB u ux
COEANHEHWNI B HAPOAHOM X03ANCTBE,
6uonornyeckasn posnb.

XapaKTepu3oBaTb COCTaB, PUINYECKME U XMMUYECKME CBOMCTBA,
nosly4eHue n NpUMMeHeHne CoeaUHEHNIN raNloreHoB.

Ha3biBaTb coeanHeHua ranoreHos no Gopmysne n cocTasnaTb Gopmybi
Nno Ha3BaHMuIO.

YcTaHOB/IEHNE NPUYMHHO-CIEACTBEHHbIX CBA3EM MeXKAY CTPOeHUem
aToMa XMMMUYECKOM CBA3bIO, TUMOM KPUCTANIMYECKON PELLIETKN
COeMHEHWNI raloreHoB , UX XMM. CBOMCTBaMMU.

MNo3HaBaTeNbHbI €:

BnagetoT 06Wwum npuemom pelleHuns 3agay

KommyHuKaTuBHbIe [10roBapmnBatoTca O COBMECTHOM AeATENbHOCTM Nog,
PYKOBOACTBOM yumuTENA

PerynatusHble: Pa3nnyaloT cnocob v pesynbtaT 4encTBus

4.Mpaktnuyeckas pabora Ne 2.
M3yyeHune cBOMCTB CONAHOMN KMCNOTI.

YmeTb 06paLLaThca ¢ 1abopaTopHbIM 060pyA0BaHNEM U
HarpesaTe/ibHbIMKW NPMBOpPamM B COOTBETCTBUM C Npasunamu Thb.
Habntopatb CBOMCTBA 3/IEKTPOIMTOB U NMPOUCXOAALLMX C HUMW ABNEHUN.
Habntoaate v onucbiBaTb PeaKkLMmM C y4acTMEM SNEKTPOINTOB.
dopmynnpoBaTh BbIBOAbI NO pe3yibTaTam NPoBEAEHHOr0
3KCNepuMeHTa.

MNo3sHaBaTenbHble:

CTaBaT u GopmyanpytoT Lenun n Nnpobaembl ypoka

W YCOBUAMM ee peLleHus

KommyHUKaTUBHbIE MN1aHMPYIOT CBOM AENCTBUA B CBA3Y C
NOCTaB/IEHHOM 3aZla4el U YCIOBUAMMU €€ peLleHuns

PerynatusHble: [NaHUPYIOT CBOM AENCTBMA B CBA3M C NOCTaBJAEHHOW
3aZa4el v yCNOBMAMM ee pelleHuns

5.06uian xapakTepucTnka snemeHTos VI A
rpynnbl. Cepa B npupoae 1 eé nonyyeHue.
ANnoTponHble moaudukaLum cepbl U Ux
CBOMCTBA. XMMMYECKME CBOWCTBA Cepbl U eé
npuMmeHeHue.

XapaKTepu3oBaTb CTPOEHUE, aNNOTPONUI0, GU3UYECKUE U XMMUYECKUE
CBOICTBA, NOAYYEHUE U NPUMEHEHME Cepbl.

[asatb 06LLy0 XapaKTePMCTMKY aTOMaMm, MPOCTbIM BELLECTBaM U
COEAMHEHMUAM Xa/IbKOreHOB. YCTaHOB/IEHNE NPUYNHHO-CIELACTBEHHbIX
cBA3el Mexay CTPOeHUeM aToMa XMMUYECKOM CBA3bIO, TUNIOM
KPUCTaNIMYECKOW PeLIeTKU Cepbl , UX XMM. CBOMCTBAMU.
Mo3HaBaTeNbHble:

CraBAat 1 bopmynunpyioT Lenun u npobaembl ypoka

KomMmyHMKaTUBHbIe aleKBAaTHO UCMO/b3YIOT peyeBble CPeacTBa A1s
3P HEKTUBHOIO pelleHns KOMMYHUKATUBHBIX 33434

PerynaTtuBHbie: [NaHWpPYIOT CBOM AeCTBUA B CBA3W C NOCTaBAEHHOM
3aja4eil U yCI0BUAMM ee pelleHus

6.CepoBofiopo4;: CTPOEHUE MOIEKYIbI,
du3nYecKne N XMMUYECKME CBOWCTBA,
nony4yeHve u npumeHexue. CeposogopoaHas

XapaKTepmsoBaTb CTpoeHue, ¢WI3MLIECKME U Xummn4yeckme CBOﬁCTBa,
nony4yeHne n npuMmeHeHune Coep,VIHeHMVI cepbl B CTENEHN OKNCNEHUA -2.
HasbiBaTb coegMHeEHMA cepbl U COCTaBAATb (')OpMyﬂbl Nno Ha3BaHUAM.
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kucnota. Cynbduabl U UX 3Ha4YeHue.
JiomnHodopbl.

Coctanatb MYP 1 UYP, xapakTepusytoLLmMe XMmnu4yeckme cBOMUCTBa
coeaMHEHWI cepbl -2.

OnucbIBaTb NPOLLECCHI OKUCIEHUA-BOCCTAHOBEHUA. YCTaHOBAEHNE
NPUYUHHO-CNEACTBEHHbIX CBA3EN MEXKAY CTPOEHMEM aTOMA
XUMUYECKOW CBA3bIO, TUMOM KPUCTANZIMYECKON peLleTKU coeMHEHN
cepbl, UX XMM. CBOMCTBaMMU.

MNo3HaBaTenbHble:

Mcnonb3yoT NoMcK Heo6XxoaAMMOon MHGOPMaLMK 415 BbINOAHEHMS
y4ebHbIX 334aHWI C UCNOb30BAHMEM YYeBHOM NUTepaTypbl
KOMMYHMKaTUBHbIE YYWUTbIBAIOT PasHble MHEHWA U CTPEMATCA K
KOOPAMHALLMM Pa3/IMUYHbIX MO3ULMIA B COTPYAHMYECTBE
PerynatuBHblie: YYUTbIBAIOT NPABUIO B M1IAHMPOBAHUN U KOHTpOE
cnocoba peleHus

7.0Kkeug, cepsl (IV), cepHucTas KucnoTa,
CyNbOUTbI. KauecTBeHHan peakums Ha cynbduT-
WOH.

Okcung cepsl (VI), cepHas KucnoTa, cynbdaTbl.
Kpucrannormgpatbl. KauecTBeHHas peakumsa Ha
cynbdaT-MoH.

CepHan KMCNOTa- CU/bHbIN 3NEKTPOAUT.
CoicTBa pa3baBseHHOM CEPHOM KMCNOTbI, KaK
TUNWUYHOW KMCAOTbI: B3aMMOLENCTBUE C
METa/IlaMu, OCHOBHbIMW OKCUAAMMU,
amdoTepHbIMM OKCUAAMM, OCHOBAHUAMM U
amdOTEPHbIMU TMAPOKCUAAMM, CONAMM.

3anucbiBaTb GOPMYJbl OKCUAOB CEPbI, HAa3blBaTb UX, OMMUCLIBATb
CBOMCTBA Ha OCHOBE 3HAHMI O KMCNOTHbIX OKCMAAX. XapaKTepnsoBaTtb
CTpoeHune, GPU3NYECKNE U XMMUYECKNE CBOMCTBA, MONYYEHUE U
npumeHeHue cepHon KucnoTbl. CoctaBnate MYP n UYP,
XapaKTepu3yoLwme XMmn4eckme CBOMCTBa CEPHOM KMCNOTbI.
PacnosHaBatb cynbdaT-MoH.

Coctansate OBP meTogom 3nekTpoHHoro 6anaHca.

BbINO/HATL pacyeTbl N0 XMMUYECKMM GOPMYSIAM U XUMUYECKUM
YPaBHEHUAM.

MNo3sHaBaTenbHble:

BnagetoT 06Wwum npuemom pelleHus 3agay

KoMMyHMKaTUBHbIE JOrOBapMBalOTCA O COBMECTHOM AeATeIbHOCTU NoJ,
PYKOBOACTBOM yumnTENSA

PerynatusHble: Pa3nnyaioT cnocob v pesynbtaT AencTBus

8.MpaKTnueckana paborta Ne 3. .M3yyeHune
CBOWCTB CEPHOW KUCNOTbI.

YmeTb 06paLatbca ¢ 1abopatopHbiMm 060pya0BaHNEM U
HarpesaTe/ibHbIMKW NpMbopamu B COOTBETCTBUM C Npasuaamu Tb.
Habntopatb CBOMCTBA 3/1EKTPOIMTOB U NMPOUCXOAALLMX C HUMU ABNEHUN.
HabntoaaTtb M oNUCbIBaTb PeakLyn C y4acTUeM 31eKTPOINTOB.
dopmynnposaTb BbIBOABI MO pe3yabTaTam NpoBeaeHHOro
3KCMepuMmeHTa.

MosHaBaTenbHble:

BnazetoT 06LLMM NpueMom peLueHms 3asad

KoMMyHMKaTUBHbIe 10roBapMBalOTCA O COBMECTHOM AeATeNbHOCTH,
npuxoas K obLemy peLieHuo

PerynaTtuBHble: YUMUTbIBaOT NPaBMIO B NIaHUPOBAHMUM U KOHTPOE
cnocoba peleHus

9.06wWan xapakTepucTMKa anemeHTos V A
rpynnbl. A30T. CTpoeHne aToma U MOJIeKybl,
CBOWCTBA NPOCTOro BelecTsa. A30T B Npupoae

[aBaTb 06LLyH0 XapaKTEePUCTUKY aTOMam, NPOCTbIM BELLeCTBaM U
COeAMHEHMAM NMHUKTOreHOB. XapaKTepu3oBaTb CTPOEHUE, GU3nUeckne
N XMMMWYECKMe CBOMCTBA, NoAyYeHne U NpUMeHeHne a3oTa. HasbiBaTb
coeamHeHns a3oTa no Gopmye U CoCTaBAATb GOPMY/ibl MO Ha3BAHUAM.
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n ero buonornyeckas ponb.

YcTaHoBneHue NPUYHNUHHO-CNeACTBEHHbIX cBAsen mMeXxay CTpoeHnem
aToMa XMMUYECKOM CBA3bIO, TUMOM KpMCTaﬂﬂMHeCKOﬁ peLweTKn a3oTa,
MX XMM. CBOMCTBaMMU.

Mo3HaBaTenbHble:

BnagetoT 06LWMM NpUemMom peLieHuns 3aaq

KomMMyHUWKaTUBHbIE KOHTPOAMUPYIOT AelicTBUE NapTHepa
PerynatusHble: YUUTbIBAOT NPaBM/IO B NIAHUPOBAHUUN U KOHTPOE
cnocoba pelieHnn

10.AMMMaAK, CTPOEHUE MONEKY/IbI U
¢dusmueckne cBOWCTBa, NONyYeHUE U
npvmeHeHve. AMMMaYHan BoAa, HaLLATbIPHbIN
CAWpPT, rMApaT ammuaka. [loHopHo-
aKLENTOPHbIM MmexaHW3M 0b6pasoBaHuA
KaTMOHa amMmoHuA. BoccTaHoBUTENbHbIE
CBOWCTBA aMMMaKa. CoM aMMOHMA, UX
CBOMCTBA U NpUMeHeHue. KayecTBeHHan
peaKkuma Ha KaTMOH aMMOHMUA.

XapaKTepusoBaTb cTpoeHue, GU3nYeckne n XMMMYecKme CBOMCTBA,
nosyyeHve 1 NpUMMeHeHMe aMmMUaKa. HasbiBaTb COM aMMOHUA NO
dopmyne n coctasnaTb GopmMybl MO Ha3BaHUAM. YCTaHOBNEHME
NPUYNHHO-CNEACTBEHHbIX CBA3EM MEXAY CTPOeHMeM aToMa
XMMWUYECKON CBA3bIO, TUMOM KPUCTANIMYECKON PeLleTKM aMmmnaka, nx
xum. ceorctBamm. Coctasnate MYP u NYP, xapaKkTepusytowme
XMMWYECKME CBOWCTBA aMMMaKa.

MNpBoAnTb, HabNOAATL U ONUCHIBaTb XMMUYECKUI SKCMEPUMEHT NO
pacno3HaBaHWIO MOHOB aMMOHMA ¢ cobatogeHnem T.b.
MNo3HaBaTenbHble:

Mcnonb3ytoT NOUCK HeobxoAnMoW MHPOPMaLMK ANS BbINOJHEHUA
y4ebHbIX 3a4aHMI C UCNONb30BaHMEM YYEBHOM NUTEpaTypbI
KoMMyHUKaTUBHbIE J,OrOBapMBalOTCA O COBMECTHOM AEeATENbHOCTH,
NPUXOAAT K 06LLEeMY peLleHUIo

PerynatuBHble: Pa3nnyaioT cnocob v pesynbtaT AencTeua

11.NpakTnueckan pabora Ne 4.
MonyyeHne ammmaka u nsyyeHue ero
CBOWCTB.

YmeTb 06palaTbea ¢ nabopatopHbiM 060pyA0BaHUEM U
HarpesaTe/IbHbIMW NPUMBOPaMM B COOTBETCTBUM C Npasunamu Tb.
Habntopatb CBOMCTBA 3/1EKTPOIMTOB U NMPOUCXOAALLMX C HUMU ABNEHUN.
HabntoaaTtb M oNuUCbIBaTb PeakLyu C y4acTUeM 31eKTPOINTOB.
dopmynnpoBaTh BbIBOAbI NO pe3y/bTaTaM NPOBeAEHHOrO
3KCnepuMeHTa.

Mo3HaBaTenbHbI e:

BbibupatoT Hanbonee apdeKkTnBHbIE CNOCOObI pelleHnn 3asad,
KOHTPO/IMPYIOT U OLLEHMBAIOT MPOLLECC U Pe3ybTaT AeATeIbHOCTU
PerynatusHble: MNaHMPYOT CBOW [AeNCTBMA B CBA3WU C MOCTaB/JEHHOM
3ajiaueii v yCNOBUAMM ee peLleHun

12.0Kkeunapl asora (I1) u (IV). asoTuctasa KucaoTta
W HUTPUTbI. A30THas KUCOTa, ee CBOWCTBA U
npumeHeHue. HUTpaTbl.

XapaKTepusoBaTb cTpoeHue, GU3nYeckne n XuMmmyeckme CBOMCTBA,
nosly4eHue 1 NpMMeHeHne OKCUA0B a30Ta, a30THYHO KMC/IOTY KaK
oKucauTenb. HasblBaTb OKCMAbI a30Ta No popmyne 1 cocTaBNATb
bopmynbl N0 HazBaHWAM. YCTaHOBAEHUE NPUYUNHHO-CNEACTBEHHbIX
cBA3EN MeX Iy CTPOeHNeM aToMa XMMUYECKOM CBA3bIO, TUMOM
KPUCTaNIMYECKOM peLleTKn a30THOM KUCIOTbI , UX XMM. CBOMCTBaMMU.
Coctansate MYP 1 UYP, xapaKkTepusyoLme XMmMm1U4Yeckme CBOMCTBa
OKCUAOB a30Ta, a30THOM KMCNOTbI.

MNpoBoanTb, HabAATb U ONUCbIBaTb XMMUYECKUI SKCNEPUMEHT MO
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XMMMYECKMM CBOMCTBAM a30THOM KMCNOTbI € cobnogeHnem T.6.
MNo3sHaBaTenbHble:

CtasAaT 1 GOpMYyANPYIOT LEenn n npobiembl ypoKa
KoMMyHMKaTUBHbIe afeKBAaTHO UCMNO/b3YIOT peyeBble CPeACcTBa A/1A
30 PEeKTUBHOIO peLleHns KOMMYHUKATUBHDBIX 33434

PerynatusHble: MNaHUPYHOT CBOM AeMCTBUA B CBA3W C NOCTaBAEHHOM
3a4auei v yCN0BUAMMU ee pelleHns

13.0kcunapl asota (1) u (IV). a3otucraa kucnoTta
W HUTPUTbI. A30THas KMCNOTA, ee CBOMCTBA U
npumeHeHue. HuTparbl.

XapaKTepun3oBaTb CTpoeHUe, PU3MYECKME U XMMUYECKUE CBOMCTBA,
nosly4yeHue n NpMMeHeHne OKCMAO0B a30Ta, a30THYHO KMC/IOTY KakK
oKucauTenb. HasblBaTb OKCUAbl a3oTa No popmyne 1 cocTaBNATb
dopmysibl N0 HazBaHUAM. YCTaHOBNEHWE NPUYNHHO-CNEACTBEHHbIX
CBA3EM MeXay CTPOEHMEM aTOMa XMMUYECKOW CBA3bO, TUMOM
KPUCTAN/IMYECKOM PeLLIETKM a30THOM KUCIO0TbI, UX XMM. CBOMCTBAMM.
CoctaBnatb MYP 1 UYP, xapaKTepusytoLimMe XMMUYEeCcKMe CBOUCTBa
OKCUA0B a30Ta, a30THOM KMCNOTbI.

MNpoBoanTb, HabAATE M ONUCHIBaTb XMMUYECKUI SKCMEPUMEHT MO
XMMMUYECKMM CBOMCTBAM a30THOM KMCNOTbI ¢ cobntoaeHmem T.6.
MNo3HaBaTenbHble:

Mcnonb3ytoT NOUCK HeobxoAnMoW MHPOPMaLUMK ANA BbINOJHEHUA
y4ebHbIX 33aHWI C UCMOIb30BaHWeM y4ebHOM nnuTepaTypbl
KommyHMKaTUBHbIE AOrOBapMBalOTCA O COBMECTHOMN AeATEIbHOCTU NOJ,
PYKOBOACTBOM yunTeNa

PerynatuBHble: Pa3nnyatot cnocob v pesynbtaT AencTBuA

14.docdop. CTpoeHne aToma, annoTponus,
cBovicTBa benoro u KpacHoro pocdopa, ux
npumeHeHue. docounabl. docduH. OcHOBHbIE
coeanHeHus: okeng pocdopa (V),
opTodochopHan Kucnota u pocdatbl.
docdopHble yaobpeHua. UHceKTULMADI.

XapaKTepu3oBaTb CTPOEHWE, aNN0TPONNI0, GU3NYECKNE U XMMUYECKME
CBOMICTBA, NOAyYeHMe u npumeHeHne docdopa.

[aBaTb 06LLyH0 XapaKTEPUCTUKY M CAMOCTOATE/IbHO OMUCHIBATbL
cBoWcTBa oKcnaa pochopa Kak KMCIOTHOIO OKCMAA U CBOMCTBA
opTodpochopHO KUCNOTbI.

MNnntocTpnpoBaTh 3TM CBOMCTBA YPAaBHEHUAMM COOTBETCTBYIOLLMX
peakumit. PacnosHasatb pocdaTt-noH.

MNo3HaBaTenbHblE:

BnazetoT 06LLMM NpueMom peLueHms 3asad

KoMMyHMKaTUBHbIE KOHTPOANPYIOT AeicTBUA NapTHepa
PerynatusHble: YUMUTbIBAOT NPABUIO B NIAHUPOBAHUN U KOHTPOE
cnocoba peleHus

15.06wwan xapakTepuctnka anemeHTos IV A
rpynnbl. Oco6eHHOCTH CTPOEHUA aTOMOB,
NPOCTbIX BELLECTB U COEAUHEHUN B
33aBUCMMOCTM OT NOSIOXKEeHUA B Meprogunyeckoi
cucteme. Yrnepog,. CtpoeHune atoma,
annoTpPonuA, CBOMCTBA aNZIOTPOMHbIX
mogubuKauuii, npumeHeHe. AMopdHbIn

XapaKTepu3oBaTb CTPOEHWe, aNN0TPoNuio, GUsnyeckne u Xmmmyeckme
CBOWCTBA, NOJly4YeHNe U NPUMEHEHME YIeposa.

[aBaTb 06LLyI0 XapaKTEPUCTMKY aTOMaMm, MPOCTbIM BELLeCTBaM U
coegnHeHUAm anemeHToB IV A rpynnbl.

CpaBHMBaTb CTPOEHME U CBOMCTBA aAMasa v rpaduta. Onucbisatb
OKMCAWUTENIbHO-BOCCTAHOBUTE/IbHbIE CBOMCTBA Yr1eposa.
MNo3HaBaTenbHble:

CTaBAT M GOPMYAUNPYIOT LLeNn U Npobaembl ypoKa
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Yr1epoA, 1 ero copTa: Caxa, aKTMBUPOBaHHbIN
yronb. Agcopbuma. Xmmuuyeckue cBoincTBa
yrnepoga. Kokcoxmmunyeckoe Nnpon3BoACTBO U1
ero npogykuma. Kapbuapi.

KoMMyHMKaTUBHbIE afeKBaTHO UCMO/b3YIOT peyeBble CPpeacTsa ANA
3G PEKTUBHOrO peLleHna KOMMYHUKaTUBHbIX 3a4a4

PerynatusHble: MnaHUPyHOT CBOU AeMCTBUA B CBA3U C NOCTaBJAEHHOM
3agauelt v yCNOBUAMM ee pelleHns

16.0kcungpl yrnepoga (1) u (IV), nx ceolictBa u
npumeHeHue. YronbHas kuciota. Conu
Yro/ibHOW KMCAOTbI: KapboHaTbl U
rmapokapboHaThl. TeXHMYecKan 1 nuLLeBas
cofa. KauectBeHHas peakums Ha KapboHaT-
VOH.

XapaKTepu3oBaTb CTPOEHUE, GU3NYECKME U XUMUYECKME CBOWCTBA,
nosly4eHue U NPUMEHEHWE OKCUAOB Yr1epoaa, YyrosibHOW KUCNOTbI.
YcTaHoBNEHME NPUYNHHO-CNEACTBEHHBIX CBA3EW MEXAY CTPOEHNEM
aTOMa XMMMYECKOI CBA3bIO, TUMOM KPUCTANINYECKOW PEeLEeTKN OKCUA08B
yrnepopaa, yronbHoOm KUCNOTbI, UX XMM. CBOMCTBaMMU.

Cobntofatb NpaBmaa TEXHMKM 6E30MacHOCTM NPU UCMOb30BaHNUM
NMeYHOro OTON/IEHMUA.

OKasbIBaTb NepBY MOMOLLb NPV OTPABAEHUW YrapHbIM Fa3oM.
MnnocTprpoBaTb 3aBUCUMOCTb CBOMCTB YTrO/IbHOM KUCNOTbI OT COCTaBa.
Pacno3HaBaTtb KapboHaT-UOH.

MNo3HaBaTenbHble:

BnagetoT o6wmm npuemom pelueHuns 3agay

KommyHMKaTUBHbIE BNafeoT O6LWMM NPUEeMOM peLleHmns 3a4a4
PerynatusHble: Pa3sinyatoT cnocob v pesynbtaTt AeincTeuma

17.MpaKtuyeckana pabota Ne 5. .MonydyeHne
YFNEKMCIOro ra3a U U3yyeHue ero CBOMCTB.

YmeTb 06paLaThca ¢ 17abopaTopHbIM 060pyA0BaAHNEM U
HarpesaTe/ibHbIMKW NPMBOpPamM B COOTBETCTBUM C Npasunamu Thb.
HabntofaTb CBOMCTBA 3/IEKTPOIMTOB U NMPOUCXOAALLMX C HUMW ABNEHUN.
Habntopate v onucbiBaTb PeaKkLMmM C y4acTMEM SNEKTPOINTOB.
dopmynnpoBaTh BbIBOAbI MO pe3y/ibTaTam NpoBeLeHHOro
3KCNepuMmeHTa.

MNo3HaBaTenbHblE:

CTaBAaT n GopMyAnNPYIOT Lenun n npobaemol ypoka
KoMMyHUMKaTUBHbIE KOHTPOAUPYIOT AelcTBUE NapTHepa
PerynatusHble: MnaHUpyOT CBOU AeMCTBUA B COOTBETCTBUM C
NnocTaBNeHHOW 3a4a4ei U YyCN0BUAMM ee peanmsanmum

18.HeopraHuyeckue n opraHmyeckune
BellecTsa. Yrnesoaopoabl. Xumumyeckoe
CTPOEHMNEe OpraHMYecKMX BELLECTB, KaK
NnopAAOoK CoeAMHEHMA aTOMOB B MOJIEKY e NO
BaJIEHTHOCTW.

MerTaH, 3TaH, KakK npeaenbHble yrnesoaopoabl.

3TUNEH, aueTUeH, KaK HenpeaesnbHble
yrnesogopogbl. lopeHue yrnesoaopoaos.
KayecTBeHHble peakLuMu Ha HenpeaesbHble
coeauHeHun.

XapakTepn3oBaTb 0COOEHHOCTM COCTaBa M CBOMCTB OPraHNYeCcKmX
COeINHEHUN.

Pasnunuath npegenbHble U HenpeaebHble YrNeBoAopoabl.
Ha3bIBaTb M 3anmcbiBaTb GOpMybl BaXKHENLLIMX NpeacTaBuTenei
Yrn1eBoA0poa0B.

MpeanaraTb 3KCNEPUMEHT MO PAaCNO3HaBaHUIO COeAMHEHWN
HenpeaebHOro CTPOeHUS.

Habntoaatb 32 X040M XMMUYECKOrO 3KCNEPUMEHTA, OMUCLIBATDL €ro,
Aenatb BbIBOAbI Ha OCHOBE HabaAeHUN.

MNo3HaBaTenbHble:

BnagetoT 061Wmm Nnpruemom peLleHuns 3aaay

KoMMyHUKaTUBHbIE L,0r0BapnBatOTCA O COBMECTHOWN AeATENIbHOCTU NOA,
PYKOBOACTBOM yumnTENA

PerynatuBHbie: YYUTbIBAIOT NPABUIO B MNAHMPOBAHUN U KOHTpOE
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cnocoba pelleHuns

19.3TnnoBbLIV CNNPT, €ro NoNy4YeHue,
npumeHeHue n pusmonormyeckoe gencreme.
TpexaTOMHbIN CNUPT rIMuepuH. KayecTBeHHas
peaKkuma Ha MHOrOaTOMHbIE CIMPTbI.. YKCYCHas
KMCOTa - NpeacTaBUTeNb Knacca KapboHOoBbIX
KWUC/IOT.

XapaKTepusoBaTb CNMPTbI, KaK KUCI0POACOAEPIKALLME OpraHMYeckue
coegmHeHus. KnaccudumumposaTb CNUPTbI O aTOMHOCTHU.
XapaKTepu3oBaTb KUCNOTbI.

HasbiBaTb NpeacTaBuTeneit NpesenbHbIX U HenpeaeibHbIX
OpPraHMYEeCcKMUX KUCNOT. 3anucbiBaTb UX GOpMYybl.

Mo3HaBaTenbHble:

CTaBaT u GopmyanpytoT Lenun u Nnpobaembl ypoka
KOMMyHUKaTUBHbIE a4eKBATHO UCMO/Ib3YIOT peyeBble CpeacTBa gns
3¢ PEKTUBHOIO peLleHns KOMMYHMKATMBHbIX 33434

PerynatusHblie: Pa3nnyatot cnocob v pesynbTaT AeNCTBUA

20.KpemHuin. CTpoeHue aToma,
KPUCTAN/IMYECKUIA KPEMHUIA, Er0 CBONCTBA U
npumeHeHue. Cuanumapl u cunaH. Okeng,

KpemHusa (IV), ero npupogHble pasHOBUAHOCTMU.

Cunukatbl. KpemHueBas KucnoTa un eé conu.

XapaKTepu3oBaTb CTPOEHUE, GU3NYECKME U XUMUYECKME CBOWCTBA,
nosy4yeHue U NpUMeHeHWe KpeMHUA. Ha3biBaTb COeANHEHUS KPEMHUA
no ¢opmyne u coctaBnATb GOPMy/bl NO HA3BaHMAM. YCTaHOB/EHME
NPUYUHHO-CNEACTBEHHbIX CBA3EN MEXKAY CTPOEHMEM aTOMA
XUMUYECKOW CBA3bIO, TUMOM KPUCTAIZIMYECKON PELLETKU KPEMHMSA, UX
XUM. cBOWCTBamMU. CpaBHUBATb AMOKCUAbI YIEPOAA U KPEMHUA.
OnucbIBaTb BarkHeMLWME TUMbl NPUPOAHbIX COEAUHEHWUIA.
PacnosHaBaTb CM/IMKAT-UOH.

MNosHaBaTenbHble:

BnasetoT o6LWMM npuemMom peLueHuns 3aad

KoMmyHMKaTUBHbIe 10roBapMBalOTCA O COBMECTHOM AeATENbHOCTU NOJ,
PYKOBOACTBOM yumuTens

PerynaTtuBHble: YYUTbIBalOT NPaBMAO B NIAHUPOBAHMUMN U KOHTPOE
cnocoba pelieHns

21.Mpoun3BOACTBO CTEKNA U LLeMeHTa.
MpoAyKuMA CUAMKATHOW NPOMBILLIEHHOCTH:
ONTMYECKOe BOJIOKHO, KepaMuKa, papdop,
daaHc. OnTnyeckoe BONIOKHO.

XapaKTepucTMKa CUAMKATHON NPOMbILAEHHOCTHU.

YcTaHaBAMBaTb aHANOTMK MEXKAY Pa3NIMYHbIMU OTPACAAMM CUANKATHOM
NPOMbILLNEHHOCTH.

MNo3HaBaTenbHblE:

Mcnonb3ytoT nouck Mo3HaBaTeNbHbI e:

HeobxoaAnMON MHbOPMaLMKN ANA BbINONHEHUA y4ebHbIX 3a4aHUI ¢
MCNoNb3oBaHMEM y4ebHOM AnTepaTypbl

KoMMyHMKaTUBHbIE KOHTPOAUPYIOT AeNCTBUE NapTHepa
PerynatuBHblie: Pa3nnyatot cnocob v pesynbtaT AencTBuA

22.HemeTannbl B npupoae. PpakumoHHasA
neperoHkKa »KMAKoro Bosgyxa Kak cnocob
NnoNy4yeHusa KUCAopoaa, a3oTa, aproHa.
MonyueHne dpocdopa, KpemHus, xaopa, hoaa.
3NeKTPON3 PacTBOPOB.

OnucbIBaTb HaXOXAEHWEe HEMETA/INIOB B MPUPOLE.

XapakTepun3oBaTb GpaKLMOHHYIO NEPETrOHKY KUAKOIrO BO3AyXa KaK
COBOKYMHOCTb PU3UYECKUX NPOLLECCOB.

AprymeHTUMpPOBaTb OTHECEHME aKTUBHbIX HEMETAN/I0B K OKUC/IUTENbHO-
BOCCTQHOBMUTE/IbHbIM MPOLLeCCaM.

Mo3HaBaTenbHble:

BnagzetoT o61Wmm Nnpremom peLleHus 3asay

KoMMyHUKaTUBHbIE JOrOBapMBalOTCA O COBMECTHOM AeATeNbHOCTH,
NPUXOAAT K 06LLeMy peLueHuto
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PeryanBHble: AfekBaTHO BOCNPUHUMAIOT NpeasioXKeHUA U OLEHKY
yyntena n o4HOKNaCCHNKOB

23.Mony4yeHne cepHOM KUCNOTbI: CbIPbE,
XMMWU3M, TEXHOJIOTMYECKAA CXeMa, METOL,
KMMNALLEro cnos, NPUHLMNbI TeNn1006MeHa,
NPOTUBOTOKA M LMPKYAALMK. Oneym.
Mpon3BoACTBO aMMMaAKA: CbIPbE, XMMU3M,
TEXHO/IOrMYecKasn cxema.

XapaKTepun3oBaTb XMMU3M, CbIpbE, annapaTypy, Hay4YHble NPUHLUMNLI U
NPOAYKLMIO MPON3BOACTBA CEPHOM KMCNOTbI.

CpaBHMBaTb NPOU3BOACTBO CEPHOWM KUCNOTbI C MPOM3BOACTBOM
aMMMaKa.

Mo3HaBaTenbHble:

BnagetoT 06Wwum npuemom pelleHuns 3agay

JoroBapnBaoTca 0 COBMECTHOM AeATeNIbHOCTb, MPUXOAAT K 0bwemy
pelweHuto

PerynatuBHble: Pa3nnyatot cnocob v pesynbtaT AencTeua

24.060611eHne No Teme
«HemeTansibl U Mx coegnHeHMa»

BbluncneHme no xummyeckum Gopmynam U ypaBHEHUAM PeakLunii,
npoTeKarwmx ¢ y4actmem HemeTazn10B N UX COE,CI,VIHEHVIVI.
MpeacraBneHune nipopmaummn no Teme «HemeTannbl» B BUAe Tabauu,
CXeMm, OMOPHOTO KOHCMEKTa, B T.4. C NpuMeHeHnem cpeacTs MKT.
MNo3sHaBaTenbHble:

BbibupatoT Hanbonee appeKkTUBHbIE CNOCOObI pelleHns 3a4au4,
KOHTPO/IMPYIOT U OLLEHMBAIOT NMPOLLECC U PE3Y/IbTaT AeATENIbHOCTU
PerynatusHble: MnaHMPYOT CBOU AEeNCTBUA B CBA3M C NMOCTAB/IEHHOM
3agayeit v yCNOBUAMM ee pelleHns

25.KoHTponbHas paboTa Ne 2. no Teme:
«HemeTannbl n nx coeanHeHna»

MpoBoANTb OLEHKY COBCTBEHHbIX AOCTUNKEHWUI B YCBOEHUN TEMbI.
KoppeKTnpoBaTb CBOM 3HaHWUA B COOTBETCTBUM C NJIAHUPYEMbIM
pe3ynbTaToM.

MNo3HaBaTenbHble:

BbibupatoT Hanbonee appeKkTUBHbIE CNOCOObI peLleHns 3a4au.
PerynatusHble: MNaHNPYOT CBOW AeMCTBUA B CBA3M C MOCTAB/IEHHOM
3aZa4elt 1 yCNOBUSAMM ee pelleHuns

TEMA 4.
MeTannbl

coeauHeHMUA.

nx

17

1. MonoxeHne meTannos B NepuoanyecKoi
CUCTEME XMMMUYECKUX 3nemeHToB [. U.
MeHgeneesa, CTpOEHME aTOMOB W KPUCTAN/IOB.
MeTananyeckas KpUCTaIMYeckasn peLleTka u
METa/IMYEeCcKas XMMuyeckas cesasb. Obme
dUn3MUecKne CBOMCTBA METAN/IOB: 3NEKTPO- U
Ten/0npoBOAHOCTb, OTPAXKaoLLAsA
CNoco6HOCTb, NAACTUYHOCTb. CMAaBbl YepHble U1
LBeTHble.

OnpegeneHne NOHATUA «MeTanNbl». COCTaBNEHNE XapPaKTEPUCTUKMN
XMMUYECKUX 3N1EMEHTOB-META/I/IOB MO UX NOJIOXKEHUIO B

NcxXa 4.U. Mengeneesa.

XapaKTepucTnka cTpoeHma 1 0bLWMX XMMUYECKUX CBOMCTB META/I0B.
YcTaHaBAMBATb aHaNOMMK MeXAyY CTpoeHMeM aToma, Bugom XC, Tunom
KPUCTa/IMYECKOM PELLETKN METaIZIOB- NPOCTbIX BELLECTB U UX
COeINHEHUN.

Mo3HaBaTeNbHble:

BbibupatoT Hanbonee apdeKTnBHbIE CNOCOObI peLleHnn 3asad,
KOHTPONIMPYIOT U OLEHMBAIOT NPOLLECC U Pe3yNbTaT AeATENbHOCTH
KoMMyHUKaTUBHbIE L,0rOBapnBalOTCA O COBMECTHOW AeATENbHOCTY,
NPUXOZAT K 06LLEeMy pelleHuto

PerynatuBHblie: YUNTbIBAOT MPaBMIO B MNJIAHMPOBAHUU U KOHTpOE
cnocoba pelieHnn

2. MeTannbl Kak BOCCTaHOBUTENN.
INEKTPOXMMUYECKUI pAL, HaNPSXKEHUN

Onpep,eneHme NOHATUA «PAL aKTUBHOCTU METANINIOB».
XapaKTepucTnKka XMMNYECKmX CBOICTB METaN/0B.

MaTpnoTtnyeckoe, rparkgaHcKoe,
LLeHHOCTb HAay4YHOro NO3HaHMUA.
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MeTasI/IoB M ero UCrosib3oBaHne ana
XapaKTEPUCTUKM XMMUYECKUX CBOMCTB
KOHKpEeTHbIX MeTannoB. Bsaumogerictene
MeTasNIoB C HEMeTaslaMu, OKCULAMM,
KMCNOTaMu, CONAMMU. AIOMUHOTEPMUSA.

O6bAcHeHWe 3aBUCMMOCTM CBOMCTB METANNOB OT NosioXKeHus B MCXD
O.UN. MeHaeneesa. CocTaBNeHNE MOIEKYNAPHbIX YPaBHEHUI peaKkLmit,
XapaKTEPU3YIOLWNX XMMUYECKME CBOMCTBA META/IIOB U UX COEAUHEHUN:
3NEKTPOHHbIX YPAaBHEHWU, NPOLLECCOB OKUCIEHUA U BOCCTAHOB/EHUS;
ypaBHeHul /.

HabnogeHune 1 onncaHMe XMMMUYECKOro SKCNepUMeHTa.
MpeacTaBneHve MHbopmaLmmn B BUAE Tabaul, Cxem, ONoOpHOro
KOHCMEeKTa, B T.4. C npumeHeHnem cpeacts UKT

MNo3HaBaTenbHble:

BnagetoT o6Wwum npuemom pelleHuns 3aga4

KomMyHUKaTUBHbIE L,0r0BapuBatOTCA O COBMECTHOWN AEeATENBHOCTU NOA,
PYKOBOACTBOM yumnTens

PerynatusHble: BHOCAT He06X0AMMblE KOPPEKTUBBI B AEWCTBME NOCNE
€ro 3aBepLIeHna Ha OCHOBE ero y4yeTa CAeNaHHbIX OWnboK

3. CTpoeHve aTOMOB M MPOCTbIX BELLECTB
LeI04HbIX MeTas10B. 3aBUCHMOCTb
bOU3NUECKUX Y XMMUYECKUX CBOMCTB LLLETOYHBIX
MeTasI/10B OT 3apAA0B A4ep UX aTOMOB.
OKcuapl M rIMAPOKCHUAbI LLEN0YHbIX METANO0B,
WX NOJly4YeHne, CBOINCTBA, MPUMEHEHME.

O6bACHATL STUMOIOTMIO HAa3BaHWUA TPYNMbI.

[laBaTb 06LLYI0 XapaKTEPUCTUKY LWENOYHbIM METaIIaM Mo UX
NosoKeHuto B Meprogmnyeckoii cucteme. XapakteprsosaTb CTpOEHME,
dU3nYECKMe 1 XMMMYECKME CBOMCTBA, NOJlyYeHME U NPUMEHEHWe
LLENOYHbIX METaN/O0B.

Mo3sHaBaTenbHble:

Mcnonb3yloT 3HaKOBO — CMMBOIMYECKUE CPeacTBa

KOMMYHMKaTUBHbIE apryMEHTMPYIOT CBOIO MO3ULMIO U KOOPAUHMPYIOT
ee C No3MuMM NapTHEPOB COTPYAHMYECTBa

PerynatusHble: MTPUHMMAIOT U COXPAHAIOT y4ebHYIo 3a4a4y, NAaHUPYIOT
CBOW AEMCTBUA B COOTBETCTBMM C MOCTaB/JEHHOM 3a4a4elt v yCAoBUAMMU
ee peannsaumm

4. BaxHeMlwmne coeanNHEHUA WEeN0UYHbIX
METasIN0B, UX 3HAUEHMWE B XKNBOM U HEKMBOW
NPMPOAE N B XM3HU YeI0BEKA. — OKCUABI,
TMAPOKCUAbI U CONU (XNOPMAbI, KAPBOHATbI,
cynbdaTbl, HUTPaATbI), MX CBOWCTBA U
npuMMmeHeHWe B HapOAHOM X03AMCTBeE.
KanuiiHble yoobpeHus.

MpepackasbiBaTb GU3NYECKME U XUMUYECKME CBOMCTBA OKCUAOB U
T'MAPOKCUAOB LWENOYHbIX META/IJIOB HAa OCHOBE UX COCTaBa U CTPOEHUA U
noATBEpPKAATb NPOrHO3bl YPAaBHEHUAMM COOTBETCTBYIOLLMX PEAKLMIA.
MNo3HaBaTenbHble:

BbigsuxkeHune

rmnoTes, ux o6ocHoBaHWe, AOKA3aTENLCTBO

KOMMYyHUKaTUBHbIE y4aCTBYIOT B KOJIIEKTUBHOM 0bOCYKAEHMMU
npobaem, NPoABAAIOT AaKTUBHOCTb BO B3aUMOLENCTBUM /1A peLIEHUA
KOMMYHWKATUBHbIX U NO3HaBaTeNbHbIX 33434

PerynatusHble: MoctaHOBKa y4ebHOM 3a4a4m Ha OCHOBE COOTHECEHUA
TOrO, YTO M3BECTHO U YCBOEHO, M TOTO, YTO €elLLle HEU3BECTHO

5. CTpoeHMe ATOMOB U NPOCTbIX BELLECTB
LWenoYHo3emeNbHbIX MeTanNoB. 3aBUCMMOCTb
¢M3MH€CKMX N XMMUYECKUX CBOWCTB
we04Ho3emMeIbHbIX MeTan10B OT 3apAA0B
AAep nx atomos

OnpepeneHne NOHATUA «LWeNo04YHO3eMebHble MeTanbl». CocTaBneHne
XapaKTePUCTUKM LLEeNOYHO3EMENbHbIX METANIOB MO UX NMONOXKEHUIO B
NCcX3 A.U. Menpeneesa.

XapaKTepuctnka cTpoeHus u o06Wwmx GU3NYECKUX U XMMUYECKUX CBOMCTB
LLLe/I0YHO3EeME/IbHbIX METaINIoB.

MNo3HaBaTenbHblE:
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Mcnonb3ytoT NoMcK HeobxoaAMMoin MHGoPMaLMK 415 BbINOAHEHMS
yuebHbIX 3a4aHWNI C UCNONb30BaHME M yuebHOW nTepaTypsbl
KOMMYHMKaTUBHbIE Y4YMUTbIBAIOT PasHble MHEHWA U CTPEMATCA K
KOOPAMHALLMM Pa3/IMYHBIX NO3ULMI B COTPYAHUYECTBE
PerynaTuBHble: YYUTbIBaOT NPABMO B NIAHMPOBAHMM U KOHTPOE
cnocoba aectauns

6. OKCMAbl M TMAPOKCUABI LLLEeNOYHO3EMENbHbIX
MEeTaNI0B, UX NOJTyYeHWNe, CBOMCTBA,
npumeHeHue. BaxHenwne coegnHeHnn
LLIe/IOYHO3EeMENbHbIX METa/II0B, X 3HAaYEeHUeE B
JKMBOW U HEXKMBOWM NPUPOLE U B XKUIHU
yenoBeKa.

XapaKTepucTMka GpU3nYECcKUX U XMMUYECKUX CBOMCTB OKCMAO0B U
TMAPOOKCUAOB LLEN0YHO3EeME/IbHBIX MEeTa/I0B.

CocTaB/ieHUE MOIEKYNAPHBIX YPAaBHEHWUI peakLUuii, XapaKTepU3yoLWmx

XMMMYECKME CBOMCTBA LLLEI0YHO3EME/IbHbIX METa/lI0B U UX
COeANHEHUN.

O6bAcHeHMe 3aBUCMMOCTM CBOMCTB ueno4yHoseme/ibHbIX MeTannos OT

nonoxenua B NMNCX3 A.U.MeHpeneesa.

MNosHaBaTenbHble:

Mcnonb3yoT NoMck HeobxoaAMMon MHPopMaLUMK AN BbINOAHEHUA
yyebHbIX 3aaHWI C UICNO/Ib30BaHWe M yYebHOW nnTepaTypbl
KommyHUKaTHBHbIE YUMTbIBAIOT Pa3Hble MHEHUA N CTPEMATCA K
KOOPAMHALLMM Pa3/IMYHbIX NMO3ULMIA B COTPYAHUYECTBE
PerynatmsHbie: yunTbIBalOT MPABW/IO B NIAaHUPOBAHUM U KOHTPO/IE
cnocoba pelenus

7. KapboHaTtbl M ruapoKkapboHaTbl KanbLms.
ecTKoCcTb BOAbl: BpeMeHHaA U NOCTOAHHAaA.
Cnocobbl ycTpaHeHUs BPEMEHHOM KECTKOCTU.
Cnocobbl ycTpaHeHWA NOCTOAHHOM KEeCTKOCTU.
MOoHUTBI.

PasnnyaTtb BpeMeHHY0 M NOCTOAHHYHO KECTKOCTb BOAbI.
Mpeanaratb cnocobbl YCTPAHEHWS XECTKOCTU BOADbI.

MpoBoauTb, HabAOAATL M ONUCHIBAaTb XMMUYECKMI SKCNEPUMEHT, C
cobntogeHvem npasua TeXHUKU Be3onacHoCTU.

Mo3HaBaTenbHble:

Bbi6bupatoT Hanbonee adpdekTnBHbIE CNOCOObI peLlleHns 3aaad
KommyHuKaTtuBHbIe MocTaHOoBKa y4ebHOM 3a4a4mM Ha OCHOBe
COOTHECEHWA TOTO, YTO U3BECTHO U YCBOEHO , U TOTO, YTO elle
HensBecTHo

PerynatusHblie: OueHunBatoT NpPaBUIbHOCTb BbINONHEHUA AEVICTBMH Ha

YPOBHE aZleKBAaTHOM OLEHK

8. MpakTnueckas pabora Ne 6 MonyyeHne
YKECTKOW BOAbI M CNOcobbl e€ ycTpaHeHus.

YmeTb 06paLLaThca ¢ 17abopaTopHbIM 060pyA0BaHNEM U
HarpesaTte/ibHbIMKW NpMbopamu B COOTBETCTBUM C Npasuaamu Tb.

Ha6/’l|0,£l,aTb cBOMCTBA 3/1EKTPONINUTOB U NpOoUCXo4Aalmnx ¢ HUMu ABNEHUN.

Habntoaatb M onuCbIBaTb PeakLMm € y4acTUeM 31eKTPOUTOB.
dopmynnpoBaTh BbIBOAbI MO pe3ynbTaTaM NPOBEAEHHOTO
3KCNepuMEeHTa.

MNo3HaBaTenbHble:

Mcnonb3ytoT Nonck HeobxoAMMon MHGOPMaLLUK N5 BbINOAHEHUA
y4ebHbIX 3aZiaHNI C UCMONb30BaHWe M yYebHOW AnTepaTypbl
KommyHMKaTUBHbIe AIEKBATHO UCMO/Ib3YIOT peYeBble CPeACTBa ANA
3P HEKTUBHOTO pelleHns KOMMYHUKATUBHbBIX 3343y

PerynatusHble: M1aHMPYIOT CBOU AeUCTBUA B CBA3W C NOCTaBIEHHON
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3ap,aqe1‘/'| nycnosmamu ee pelieHnA

9. AntomuHuii. CtpoeHne aToma, GuUsn4eckune un
XMMWYECKMe CBOMCTBA NPOCTOrO BeLLecTsa.
CoepnHeHuA aNtoOMUHNA B npupoge.
OcobeHHOCTU oKcnAaa n rmapokcmaa
aNlOMUHUA  KaK amQpOTepHbIX COeAUHEHUN.
BarkHelwure conn antomuHua. MpumeHeHue
ANOMMHUA U ero CoeAUHEHWUN.

CocTaBneHve XapakTepuUCTUKM aIloOMUHUA NO €ro NOJIONKEHWUIO B
NcxX3 A.U. Menpeneesa.

XapaKTepucTrKa cTpoeHNA 1 0bLLMX GU3UYECKUX U XMMUYECKUX CBOCTB
aNoMUHUA.

O6bACHATL A BOMCTBEHHbIN XapaKTep XMMUYECKUX CBOMCTB OKCUAA U
r'MAPOKCMAA aNtOMUHUA.

KOHKpeTn3npoBaTb a3NeKTPOANTMYECKOE NONTyYeHNe MeTanNoB
onucaHvem NPon3BoACTBA a/IIOMUHMA.

MosHaBaTenbHble:

CtaBAT M GOPMYAUPYIOT LLeNun U Npobaembl ypoka
KommyHuKaTUBHbIE AfeKBaTHO MCNO/b3YIOT peyeBble CpeacTBa ANA
3 eKTUBHOIO pelleHns KOMMYHUKATUBHbIX 33434

PerynatusHble: [naHUPYOT CBOU JEeMCTBUA B CBA3M C MOCTAB/IEHHOM

3aJa4ei 1 yCNoBUAMM e€ peLleHns

10. eneso. OcobeHHOCTH CTPOEHMA aToMa
»enesa. ¥eneso B npupoge. BaxkHewme
pyApl Kenesa.

CocTaBneHune XxapaKTepuCTMKM Kenesa no ero nosoxKeHuto s NCX3
O.N. Mengeneesa.

XapaKTepuctnka cTpoeHus n 06Wwmnx GU3NYECKUX U XMMUYECKUX CBOMCTB
Kenesa.

YcTaHaBAMBATb 3aBUCMMOCTb 061acTelt NPUMEHEHMSA Kenesa U ero
CNN1aBOB OT CBOMCTB.

MNo3HaBaTenbHble:

Mcnonb3ytoT NOUCK HeobxoAnMoW MHPOPMaLMK ANS BbINOJHEHUA
yyebHbIX 3aaHWI C UICNO/Ib30BaHWe M yYebHOW nnTepaTypbl
KOMMyHMKaTMBHbIe YYUTbIBAKOT pa3Hble MHEHUA U CTPEMATCA K
KOOPAMHALUM Pa3IUYHbIX NO3ULMUIA B COTPYAHMYECTBE
PerynatusHble: YUnTbIBalOT NPaBUIO B NAHUPOBAHUN U KOHTpOAE
cnocoba pelleHnn

11. OKcuapl n rmapokenabl Fe2+ u Fe3+. Conn
Fe2+ n Fe3+. KauecTBeHHble peakumm Ha Fe2+
1 Fe3+. BaxkHelilme conu enesa. 3HayeHue

CoeAMHEHWI Kenesa.

XapaKkTepucTmka pusnyYeckMx 1 XMMUYECKMUX CBOMCTB OKCUA0B U
r'MAPOOKCMAOB Kenesa.

CocTaBneHne MONEKYNAPHbIX YPAaBHEHUIN peaKLuin, XapaKTepumsyoLwmx
XMMUYECKUe CBOMCTBA Kesle3a U ero coeguHeHuin.

Ob6bACHEHWE 3aBUCMMOCTU CBOMCTB XKene3a oT nonoxkeHus B NCXD
O.N.MeHnpeneesa.

BbluncieHne no xummyeckum Gopmynam U ypaBHEHUAM Peakuuii,
NPOTEKAIOLLMX C Y4ACTUEM XKeNes3a U ero cCoegnHeHnNn.
Mo3HaBaTeNbHble:

CamoCToATENbHO BbIAENAOT U GOPMYANPYIOT NO3HABATENbHYIO Liefb,
MCNoNb3ytoT 0bwme Npuembl peleHms 3aaa4

KoMMyHMKaTUBHbIE YYMTbIBAIOT PAa3Hbie MHEHWSA U CTPEMATCA K
KOOPAMHALUM Pa3IMYHbIX NO3ULMIA B COTPYAHMYECTBE
PerynatuBHble: YUnTbIBalOT NPaBU/IO B NI1aHUPOBAHUUN U KOHTpPO/IE
cnocoba pelueHus
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12.MpaKtnyeckana paborta Ne 7. .PeweHune
SKCNepMMeHTaibHbIX 3a4a4 N0 Teme
«MeTannbi».

YmeTb 06paLatbca ¢ nabopaTtopHbiMm 060pys0BaHMEM U
HarpesaTeNbHbIMW NPUBOPaMK B COOTBETCTBUM C Npasuiamm Tb.
Habntoaate CBOMCTBA METAN/IOB U UX COEAUHEHWNI U MPOUCXOLALLMUX C
HUMU ABNEHUIA.

Habntogate v onucbiBaTb PeaKkLMmM € yHacTMeM METANNOB.
dopmynnpoBaTh BbIBOAbI NO pe3ysibTaTam NPoBeLeHHOro
3KCNepuMeHTa.

MNosHaBaTenbHble:

Mcnonb3ytoT NOUCK Heob6XoAMMOW MHPOPMaLUMK ANs BbINOSHEHUA
y4ebHbIX 3a4aHWI C UCNONb30BaHME M y4ebHOWN NnuTepaTypbl
KoMmyHMKaTUBHbIE KOHTPONPYIOT AECTBME NapTHEpPa
PerynatusHbie: MnaHMPYOT CBOM AeNCTBMA C NOCTaBNEHHOM 3a4a4el u
YCNOBUSAMM €€ peLLeHUA, OLEHMBAOT NPABU/IbHOCTb BbINONHEHWSA
nenctema

13.Koppo3una xumn4yeckaa n
3/1eKTPOXMMUYEcKan. 3almMTa MeTaanos oT
KOppo3uu.

O6bACHATD, YTO TaKOE KOPPO3MUA.

Pasnnuatb BUAbI KOppo3um.

XapaKtepusoBaTb cnocobbl 3aLMTbl META/IIOB OT KOPPO3UU.
MNo3HaBaTenbHble:

CamocToATeNbHO BbIAENAIOT U GOPMYNUPYIOT NO3HABATENbHYIO Liefb,
MCMONb3YIOT 06LMeE Nprembl peLleHna 3a43a4

KoMMyHUKaTUBHbIE AOMYCKAOT BO3MOMKHOCTb Pa3/IMYHbIX TOUEK
3pEHMs, B TOM YMC/IE HE COBNAAAMOLLMX C UX cOBCTBEHHOM. U
OPUEHTUPYIOTCA Ha NO3MLMIO NapTHepa B O6LWEHNN 1 B3aMMOLENCTBUN
PerynatusHblie: YUMUTbIBAOT NPABUIO B NIAHUPOBAHUN U KOHTpOE
cnocoba pelseHnn

14.MeTannbl B npupoge: 8 cBO6ogHOM BUAE U
B BUAE COeANHEHUN.

Knaccnonumposate GopmMbl NPUPOAHBIX COEANHEHUI METANNOB.
MNo3HaBaTenbHble:

Mcnonb3ytoT Nonck Heobxoanmor MHGopMauumn ana BbINOAHEHUA
y4yebHbIX 33aHWI C UICMONb30BaHWe M yYebHOW nnTepaTypbl
KommyHMKaTuBHbIe KOHTPO/IMPYIOT AelicTBME NapTHepa
PerynatusHble: MnaHUPYIOT CBOM AENCTBUA C MOCTaB/EHHON 3agaveit 1
YC/I0BMAMM ee peLleHUs, OLEeHNBAOT NPaBUIbHOCTb BbINOJHEHUSA

nenctema

15.MoHATHeE 0 meTannypruu.
MunpomeTannyprua, rmapomeTanayprua,
3neKTpomeTannyprua. lomeHHbIn npouecc.
MepepaboTka YyryHa B cTanb. INeKTPONU3
pacnnasoB.

XapaKTepmsoBaTb 06u.|,v1e cnocobbl nony4yeHnA meTannos.
KOHerTM3MpOBaTb 3Tn cnocobbl npumepamum n ypaBHeHUAMU peaKu,Mﬁ
C COCTaB/IEHNEeM 3NEeKTPOHHOro 6anaHca. OnucbiBaTh ,D,OMeHHbII7I
npouecc. Pa3nnyatb YepHble U LBETHbIE CMJIaBbl, YYryH U CTanb.
Mo3HaBaTenbHble:

CamocCToATEeNbHO BbIAENAIT U d)OpMyl'IMpyPOT NO3HaBaTe/IbHYIO LUenb,
NCNoNb3yoT 06U.l,llle npuembl peweHna 3aaad

JonyckaloT BO3MOXHOCTb Pa3/IMYHbIX TOYEK 3PEHUA, B TOM 4YMCIe He
cosnagarowimx € UX AO0MNYCKAKOT BO3MOXHOCTb pPa3/IMYHbIX TOYeK
3peHnAa, B TOM 4uUCne He coBnagarowmnx C UX cobcTBeHHOW. WU
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OPMEHTUPYIOTCA Ha NO3ULMIO NAPTHEPA B OBLLLEHUN U B3aMMOAEWNCTBUM
PerynaTusHble: YUUTLIBAIOT NPaBUIO B NIAHUPOBAHUM U KOHTPOIE
cnocoba peleHus

16.0606weHne no Teme «MeTannbl u UX
coeanHEeHUA»

BbluncneHne no xummyeckum Gopmynam 1 ypaBHeHUAM peaKkLuii,
NPOTEKAIOLMX C yHaCTUEM HEMETAIIOB U UX COEANHEHUIA.
MpepctasneHne nHpopmaummn no Teme «HemeTannbi» B BUAeE Tabaumu,
CXeM, OMOPHOro KOHCMNEKTA, B T.4. C npumeHeHnem cpeacts UKT.
MNo3HaBaTenbHble:

CTpoAT peyeBoe BblCKasblBaHWe B TMCbMeEHHOM dopme
PerynatusHble: OCyLLeCTBAAIOT NOLIAroBbI KOHTPO/Ib NO pe3ynbTaTy

17.KoHTponbHas pabota Ne3. no Teme
«MeTannbl n X coegnHEeHUA»

MpoBOANTL OLLEHKY COBCTBEHHBIX AOCTUKEHUI B YCBOEHUW TEMBI.
KoppeKTnpoBaTb CBOM 3HAHWUA B COOTBETCTBUM C MAAHUPYEMbIM
pesynbTaTtom.Mo3HaBaTenbHble: CTPOAT peyeBoe BbiCKasblBaHME B
NUCbMEHHOM popme

PerynatuHble: OCyLLECTBAAIOT NOLArOBbLIN KOHTPO/Ib MO pe3yibTaTy

TEMA 5.
Xumuna un okpyKawowasa

cpepa .

1. CtpoeHue 3emnun: Aap0, MaHTUA, 3eMHaA
KOpa, UX XMMUYECKui coctas. JIutocdepa n eé
XMMMUYECKUI cocTas. MuHepansbl. Pyapl.
OcapouyHble nopogbl. [MonesHble UCKONaemble.
XMMMYecKuii cocTaB rugpocdepbl.
XUMMYecKmnii cocTaB aTmocdepbl.

MHTerpmpoBath cBeaeHuA No GU3nYeckon reorpadum B 3HaHUA O
XMMMWYECKOW OpraHn3aLum naaHeTbl.

XapaKTepn3oBaTb XMMUYECKMI COCTaB reolormyecknx 060104eK 3emnu.

Pasnnyatb MUHepanbl U ropHble NOPOAbI, B TOM YACNE U PYyAbl.
Mo3HaBaTenbHble:

CTaBaT u GopmynnpytoT Lenun u Nnpobaembl ypoka
KommyHMKaTUBHbIE afieKBAaTHO MCNOJIb3YIOT peyeBble CpeacTBa ANA
3¢ PEeKTUBHOIO pelleHns KOMMYHMKATUBHbIX 33434

PerynatusHble: [1aHMPYOT CBOM AEMCTBUA B CBA3U C NOCTaB/NEHHOM

3ap,aqel‘/'1 nycnosmamu ee pelieHnA

2. ICTOYHUKM XUMUYECKOTo 3arpAsHeHua
OKpYy:KatoLel cpeabl. nobanbHble
3Konornyeckne npobnembl  YenoBeyecTsa:
NapHUKOBbIA  3PPEKT, KUCNOTHbIE  [0XKAOM,
030HOBbIE Oblpbl. MexayHapogHoe
COTPYAHNYECTBO B obnactn oxpaHbl
OKpy)Katowel  cpegbl  OT  XMMMUYECKOro
3arpsA3HeHUs. «3eeHan XMMma».

XapaKTepu3oBaTb UCTOYHUKM XMMUYECKOTO 3arpasHeHnn OKpyKatoLen
cpepbl. OnucbiBaTb rnobanbHble 3KoAorMyeckue npobaemol
YesloBeYecTBa, CBA3aHHbIE C XMMUYECKMM 3arpA3HEHMEM.
MpepnaraTb NyTM MUHUMU3ALUN BO3LENCTBUA XMMUYECKOTO
3arpA3HeHnn Ha OKPYKaloLLyto cpeay.

MNo3HaBaTenbHblE:

Mcnonb3ytoT Nonck Heobxoanmol nHGopMauumn ana BbINONHEHUA
y4ebHbIX 3aZ,aHNI C UCMOb30BaHWe M yYebHOW AnTepaTypbl
KOMMYHUKaTUBHbIE YYNTLIBAIOT Pa3Hble MHEHWUA U CTPEMATCA K
KOOPAMHALMM Pa3/IMYHbIX NO3ULMIA B COTPYAHMYECTBE
PerynatusHble: YUMTbIBAOT NPaBUIO B NIaHUPOBAHUN U KOHTPO/Ie
cnocoba pelseHnn

MaTpuoTnyeckoe,
bopmmuposaHme KyabTypsbl
340pOBbSA, TPYAOBOE
BOCMWUTaHWE, 3KONOMUYECKOE,

TEMA 6.

0606ueHne 3HAHUI NO
XUMMUM 32 KYPC OCHOBHOI
wkKonbl. NMoaroTroBKa K
rocysapcTBeHHOM

1. dusnyecknit cmbica NOPAAKOBOrO HOMepa
3N1eMeHTa B Nepuoamnyeckon cucteme
Xummyecknx snementos 1. N. Mengeneesa,
HOMepOB Neproaa v rpynnbl. 3aKOHOMEPHOCTH
N3MEHEeHMA CBOMCTB 31EMEHTOB U UX

MNpepacrasneHune nHbopmavmm no teme M3 n MNCX3

O.N. MeHaeneeBa B cBeTe TEOPUM CTPOEHMA aTOMa B BUAE TabauL,
CXeM, OMOPHOTO KOHCMNEeKTa, B T.4. C

npumeHeHnem cpeacts UKT BbinosHeHMe TECTOBbIX 3a4aHUN.
Mo3HaBaTenbHble:

CTaBAT M GOPMYANPYIOT LLenn 1 Npobaembl YPOKa; 0CO3HAHHO U

MaTpuoTHUEeCKOe, rpaxaaHcKoe,
LLeHHOCTb Hay4YHOro NO3HaHWs,
dbopmunpoBaHune KynbTypbl
37,0p0BbSA, TPYAOBOE
BOCNUTaHue.
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MTOI‘OBOﬁ aTTectauum
(TUA).

coeaMHeHuWI B NeprMoaax 1 rpynnax B ceeTte
NpeAcTaBAeHNIA O CTPOEHUN aTOMOB
3/1eMeHTOB. 3HaueHWe NeprmoanYecKoro
3aKOHa.

NPOU3BO/IbHO CTPOAT B YCTHOM U MUCbMEHHOM dpopme
KommyHuMKaTUBHbIe BnageHne MOHOOTMYECKON U AManormieckom
dopmamu peun

PerynatusHble: MnaHNPyIOT CBOM AENCTBUA B COOTBETCTBUM C
NoCcTaBAEHHOM 3afa4eli U YCNOBUAMM ee peann3aunm

2. BUabl XMMUYECKUX CBA3EN U TUMbI
KPUCTa/IIMHYECKUX peLleToK. Bsanmocsasb
CTPOEHMSA U CBOICTB BeLecTs

MpepcTtaBneHne nHopmaLmm no Teme «Buabl XMMUYECKUX CBA3EN U
TUMNbI KPUCTANIMYECKUX PELLETOK» B BUAE TabauL, cxem, ONOpHOro
KOHCMEKTa, B T.4. C npumeHeHnem cpeacts NKT.

BbINo/sIHEHME TECTOBbIX 3aaHWN.

MNo3HaBaTenbHble:

BnagetoT 06Wwum npuemom pelleHuns 3agay

KomMMyHUKaTUBHbIE KOHTPOIMPYIOT AEMCTBUA NapTHepa
PerynatuBHble: Pa3nnyatot cnocob v pesynbtaT AencTBuA

3. KnaccuduKauma XMMUYECKMNX peakLumit no
Pa3ANYHbIM NPU3HaKam (4MCI0 M cocTas
pearvpyoLwmx 1 06pasyoLLMXCa BELLECTB;
Ha/IM4me rpaHuLbl pasgena ¢as; Tennosomn
3¢ deKT; U3MeHeHne cTeneHen oKNCNeHNUs
aTOMOB; MCMO/Ib30BaHME KaTaM3aTopa;
HanpaB/ieHWe NPOTEKaHWSA).

MpeactasneHme nHbopmaumm no teme «KnaccmbuKkauma XMMUYECKUX
peakumii No pasMyHbIM NpUsHakam. CKOPOCTb XMMUYECKUX PeaKLmii» B
BMAe Tabaumu, cxem, ONOPHOTO KOHCMEKTA, B T.4. C NPUMEHEHNEM
cpeacts UKT.

BbINONHEHWE TECTOBbIX 3a4aHUA.

MNo3sHaBaTenbHble:

BnagetoT 06Wwum npuemom pelleHuns 3agad

KoMMyHUMKaTUBHbIE KOHTPOAUPYIOT AeNCTBUA NapTHepa
PerynatuBHble: Pa3nnyaioT cnocob v pesynbtaT AencTeuma

4. MpocTble 1 cnoxHble BelecTsa. MeTannbl 1
HemeTannbl. CocTaB, KnaccupuKkaumns

MNpepactasneHune nHdopmaumm no teme «Knaccudumrauma
HeopraHMYecKnx BelLecTs» B BUAe Tabauu, cxem, ONOPHOrO KOHCMNEKTa,
B T.4. C NnpumeHeHuem cpeacts UKT.

BblnonHeHWe TeCcToBbIX 3a4aHUN.

MosHaBaTenbHble:

BnagetoT o6wum npuemom pelueHuns 3agad

KoMMyHMKaTUBHbIE KOHTPOAUPYIOT AeNCTBUA NapTHepa
PerynatusHble: Pa3sinyatoT cnocob v pesynbtaTt AencTena

5. O6buwme xMmunyeckmne CBOMCTBa OKCUA0B U
rMAPOKCMA0B (OCHOBAHWIA, KUCAOT,
amdoTepHbIX rMAPOKCUAOB), conu B cBeTe T/

MpepctaBnexHve nHbopmaumm no teme «Knaccuobukauma
HeopraHMYecKMx BeLLecTs» B BUAE TabauL, CXem, ONOPHOTO KOHCMEKTa,
B T.4. C npumeHeHunem cpeacts UKT.

BbinosHeHWe TecToBbIX 3a4aHUM.

MNo3HaBaTeNbHbI €:

BnagetoT 06Wwum npuemom pelleHuns 3agay

KoMMyHUKaTUBHbIE KOHTPOAUPYIOT AeNCTBUA NapTHepa
PerynatusHbie: Pa3nnyator cnocob v pesynbtaT AenCcTBUA

6. KoHTponbHaA paborta N24 no teme
«0606ueHMe 3HaHWUI MO XMMUK 33 KypC
OCHOBHOM LIKO/bI»

MNo3HaBaTeNbHbI €:

BnazetoT 06LLMM NpuemMom peLleHums 3aad

KoMMYHMKaTUBHbIE KOHTPOMPYIOT AeiCTBUA NapTHepa
PerynaTuBHble: OCYLLECTBAAIOT NOLWAroBbli1 U UTOrOBbIN KOHTPO/b MO
pesynbTaty
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nepexoaHOro metanna

7. leHeTMuecKue pAA4bl MeTanna, HemeTanna u 1

MNpepacraBneHne nHdopmaumm no Teme «lFeHeTMyeckme paapl MeTanna,
HemeTanna v NepexogHoOro MeTanna» B Buae Tabauu, cxem, ONopHoOro
KOHCMEKTA, B T.4. C npumeHeHnem cpeacts UKT.

MNo3HaBaTenbHble:

BnagetoT 06WwWum npuemom pelleHuns 3agay

KoMMyHUKaTUBHbIE KOHTPOAUPYIOT AeNCTBUA NapTHepa
PerynatuBHble: Pa3nnyatot cnocob v pesynbtaT gencTeua

68

COI''TACOBAHO

[TpoTokoit 3aceqaHusi METOAHMYECKOTO
O00BCTMHCHHUS YUUTEJICH €CTECTBO3HA-
HUs, KyOaHOBEICHHUS, UCTOPUH,
0011IECTBO3HAHUS

or 31. 08. 2021r. Ne 1

3. B. Hlupoxas /

( moNuUCh)

COI'JTACOBAHO

3amecturens qupekTopa no YBP
JI. JI. llTadpopocTona /

« 31 » aBrycra 2021 r.
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